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THE PATHOGENESIS OF CHOLESTEATOMA * 


LE ROY M. POLVOGT, M.D. 


BALTIMORE 


Suppurations of the middle ear are the most common diseases with 
which otologists come in contact. The most important of these are the 
chronic types associated with the formation of cholesteatoma. It is 
commonly thought that a relatively long period elapses between the 
initial suppuration and the formation of cholesteatoma. While studying 
in the laboratory of Prof. Dr. Nager at the University of Zurich, | 
observed a case that illustrates an early formation of cholesteatoma. 

It is known that cholesteatoma begins as an epidermization of the 
lining of the cavity of the middle ear. This process may take place 
by one of several different methods. Epidermization of the middle 
ear begins as an ingrowth of squamous epithelium from the external 
canal, following destruction of the epithelium of the middle ear and 
marginal perforation or total destruction of the drum. ‘This destruction 
of the epithelium and drum of the middle ear may be a result of either 
an acute exanthematous otitis or of a chronic disease such as tuber- 
culous otitis. The first histologic proofs of this were given by Bezold 
and by Habermann.’ In this report, their observation is confirmed. 

Bezold,’ moreover, called attention to those cases in which after long 
retraction of the drum Shrapnell’s membrane, which is lacking in a 
fibrous layer, occasionally tears. From this tear, epidermization takes 
place. The retraction of the pars flaccida in these cases is due to 
chronic obstruction of the eustachian tubes, and the condition is usually 
bilateral. 

In addition to the foregoing observation of Bezold, Lange* and 
Hellmann * observed that the epidermis of the pars flaccida, under the 
influence of chronic irritation due to eustachian catarrh, had a tendency 
to deep ingrowth. This ingrowth may push the mucous membrane 
aside or force it from its base and form epidermic scales. 


* Submitted for publication, Jan. 14, 1929. 

* From the Laboratory of the Otolaryngological Clinic of the University of 
Zurich, Director, Prof. Dr. F. R. Nager. 
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2. Bezold: Cholesteatom, Perforation der Membrana flaccida shrapnelli und 
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3. Lange, W.: Ueber die Entstehung der Mittelohr-Cholesteatome, Ztschr. f. 
Hals-, Nasen- u. Ohrenh. 11:406, 1925. 

4. Hellmann, K.: Studien itiber das sekundare Cholesteatome des Felsenbeins, 
Ztschr. f. Hals-, Nasen- u. Ohrenh. 11:406, 1925. 
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Although the majority of cholesteatomas may be explained by one 
or the other of the foregoing two methods, there are cases in which 
the assumption of metaplasia must be accredited with the appearance 
of squamous epithelium in the middle ear. In his study of this question, 
Ulrich ° found a large percentage of cases in which the history of the 
patient revealed no distinct causal condition. The existence of tuber- 
culosis of the middle ear was especially noticeable in these cases. He 
observed that 41.2 per cent of these cases of cholesteatoma were associ- 
ated with tuberculosis. In the presence of active tuberculosis, ther« 
was healing of the ulceration by the formation of typical squamous 
epithelium. 

The question of a congenital origin of cholesteatoma is always 
referred to. This source of origin is probable, but the proof must cer- 
tainly be rare. Nager® showed that of approximately 100,000 patients 
observed in Munich, Basel and Zurich, congenital cholesteatoma was 
never found. 

As to the time required for the formation of cholesteatoma, there is 
no information in the textbooks of otology or even in such an excellent 
book as the Henke-Lubarsch “Handbuch der speziellen pathologischen 
Anatomie und Histologie.”* In the literature, there may be found 
some valuable ideas on this subject by Siebenmann, Nager and Riedi. 

In 1893, Siebenmann* observed rapidly forming cholesteatoma 
following otitis caused by scarlet fever. He stated the fact that the 
ingrowing epidermis did not have to combat with the normal epithelium 
of the middle ear. He said that, on the contrary, the epithelium became 
necrotic and sloughed and that the granulation, once formed, represented 
a neutral zone and enabled the ingrowing epidermis to cover it without 
effort. 

Nager ® observed that cholesteatoma developed in persons with otitis 
following scarlet fever and that operation was necessary in from twenty- 


six to forty-five days from the onset of the disease. He called attention 


to the fact that otitis following scarlet fever is analogous to scarlet fever 
on other mucous membrane surfaces. A slough of the necrotic mucous 
membrane takes place and leaves an ulceration, this ulcerated area 


being a perfect field for the rapidly ingrowing epidermis. 


5. Ulrich: Zwei Beitrage zur Genese des Mittelohr-Cholesteatoms, Ztschr. 
f. Ohrenh. u. f. Krank d. Luftwege 75:159, 1917. 

6. Nager, F. R.: The Cholesteatoma of the Middle Ear; Its Aetiology, 
Pathogenesis, Diagnosis and Therapy, Ann. Otol., Rhin. & Laryng. 34:1249, 1925. 

7. Henke, F., and Lubarsch, C., editors: Handbuch der speziellen pathologi- 
schen Anatomie und Histologie, Gehérorgan, Berlin, Julius Springer, 1926, vol. 12. 

8. Siebenmann: Weitere Beitrage zur Aetiologie und Therapie des Mittelohr 
Cholesteatoms, Berl. klin. Wcehnschr., 1893, no. 3. 

9. Nager, F. R.: Eine statische Studie tiber die scarlatindse Erkrankung 
des Gehérorgans, Ztschr. f. Ohrenh. 57:157, 1908. 
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Riiedi*® reported cases of mastoiditis following scarlet fever, in 
which the simple operation was done. The wounds healed, but within 
from three to seven months the wounds discharged cholesteatomatous 
material. The radical operation was necessary for satisfactory results. 

An analogous condition was found by Ulrich® in cases of tuber- 
culosis in which the ingrowth of squamous cell epithelium over the 
granulation could be seen, even during the active stage of tuberculosis. 

The cholesteatoma, however, which was studied in the laboratory of 
Prof. Dr. Nager and reported here, is the earliest known formation of 
this growth. The following report will help to illustrate how soon 
epidermization takes place after an acute, necrotic otitis following scarlet 
fever, with spontaneous marginal perforation. 


REPORT OF CASE 


History —B. T., a boy, aged 5 years, was admitted to the Kinderspital of 
Zurich (director, Professor Feer) on Oct. 9, 1922. At this time, he had a typical 
scarlet fever rash, and a diagnosis of scarlet fever was made. There had been no 


r— — _ 





c 
| 


See 


Fig. 1.—Impression of the drum from the clinical examination. A small portion 
of the drum remains in the upper part. The lower part of the malleus can be seen 
free in the perforation. A, annulus tympanicus; C, middle ear cavity; D, remain- 
ing portion of drum, and M, malleus. 


previous illness. He had never had earache or any aural disturbance. On admis- 
sion, the ears were normal. 

Course—On the fifth day after the onset, the glands at the angle of the jaw 
became enlarged. On the sixth day, the right ear drum ruptured spontaneously, 
and there was a large amount of discharge. The area over the mastoid was 
edematous and sensitive to pressure. On the ninth day, a small, spotty and septic- 
looking rash developed. 

The eyelids became injected and edematous on the tenth day. The white blood 
cell count was 25,600. The aural discharge continued from the right ear. The 
temperature was 40 C. (104 F.). 

On the eleventh day, otologic examination made by Dr. Ulrich of the oto- 
laryngologic clinic of Zurich revealed that the drumhead on the right was totally 
destroyed. The malleus hung in the middle ear cavity and appeared macerated 
(fig. 1). In the left ear, there were signs of a mild otitis. The temperature was 
40 C. On the twelfth day, the condition of the patient became much worse, and he 


10. Riiedi, T.: Beitrage zur Kenntnis der scarlatindsen Erkrankung des War- 
zenfortsatzes und der Nasennebenhohlen, Ztschr. f. Ohrenh. u. f. Krank. der 
Luftwege, February, 1909, vol. 57. 
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was delirious. The right eyelid became more edematous than the left. The eye- 
grounds showed optic neuritis. The temperature was 41 C. (105.8 F.). On the 
thirteenth day Cheyne-Stokes respiration developed, and the patient died. 

The clinical diagnosis was: scarlet fever, bilateral otitis media, suppurative right 
otitis media, cavernous sinus thrombosis (?) and septicemia. The anatomic diag- 
nosis was: scarlet fever, otitis media, streptococcic septicemia, fibrinous pleurisy, 
splenic tumor, cerebral edema, tuberculosis of the mesenteric lymph glands and 
right orbital abscess, probably of ethmoidal origin. 

Pathologic Examination—The temporal bones were sent to Professor Nager’s 
laboratory and there prepared for sectioning. They were cut in serial sections 
according to the routine method adopted by the laboratory, the right bone being 
cut in the horizontal plane and the left in the vertical plane. The sections were 
stained with hematoxylin and eosin, after the method of Siebenmann. 

The pathologic picture of the right temporal bone, as shown by the illustrations, 
was that typical of otitis following scarlet fever. The mucous membrane of the 
middle ear, including the attic and antrum, was markedly swollen and necrotic. 
Analogous with tuberculosis, the antrum contained a large amount of fibrin. The 
surface of the swollen mucous membrane was covered with pus. The same was 
true of the mucous membrane of the eustachian tube. The mucous membrane 
lining the peritubal cells was swollen and covered with exudate. The necrosis 
here was not striking. The drum was practically destroyed, except for a small 
part around the processus brevis. On the anterior wall, at the margin of the 
external canal, was a remnant of membrana propria, which was covered by thick 
and infiltrated granulation tissue. The collum mallei was seen surrounded by 
granulation tissue. 

Through the perforation and around the remnant of membrana propria could be 


seen epithelium growing in from the external auditory canal. This growth of 
epithelium extended far into the cavity of the middle ear, especially along the 
anterior wall. The epithelium had grown in on top of the edematous granulation 
and extended along this line, even dissecting its way under the pus. There were no 
remains of epithelial cells of the normal mucous membrane lining. The picture 
confirms Siebenmann’s observation that the squamous epithelium grows in after the 


ulceration of the normal epithelium without any combative effort. 

On closer observation of the marginal parts of the perforation, the epithelial 
cover drew my special attention. On the posterior wall could be seen how the 
squamous cell epithelium grew over the remnant of the annulus fibrosus so that the 
terminal of the epithelium lay in the cavity of the middle ear. The epithelium on 
the anterior wall extended further and could be seen more distinctly (fig. 2). 
There is no doubt that the area of extension of the ingrowing epithelium was not 
as mature as the epithelium of the external auditory canal. It lacked the hyaline 
layer and the formation of horny masses. The subepithelial tissue showed marked 
infiltration and dilated blood vessels (fig. 3). The medial part of the middle ear 
was thoroughly covered with necrotic masses. Between this necrotic tissue and 
the bone lay granulation tissue without epithelial covering. Fibrin nets were seen 
in places. It was especially interesting to note the epithelium growing along the 
inferior surface of the remnant of drumhead. In sections through the remaining 
drumhead, squamous epithelium was seen on the posterior wall of the drum 
(fig. 2). 

The malleus was covered on its medial surface with the squamous cell epithe- 
lium. Its inner part was denuded. The joint between the malleus and the incus 
in its superior part seemed normal. The fibrous tissue was quite homogeneous 
without infiltration. In its inferior part a suppurative infiltration could be seen 





Fig. 2—Section of the middle ear, through the region of the processus brevis 
A small part of the drumhead remains. The ingrowing epithelium on the anterior 
wall extends far into the tympanic cavity; & 8. A, anterior wall of the external 
canal; P, posterior wall of the external canal; 1/7, malleus; /, incus; //:, epithelium 
on posterior surface of the remaining drum head. This has grown up from the 
inferior surface. F., epithelium growing into the middle ear; Ct, tympanic cavity; 
C, cochlea; 7, tensor tympani; St, footplate of stapes, and .\, necrotic tissue 


ig. 3.—Section of the posterior wall of the middie ear and external canal. The 
epithelium has grown past the margo and far into the middle ear. The epithelium 
nearest the external canal is covered with a hyaline layer and horny masses. The 
part that has extended furthest into the middle ear is composed of only squamous 
cell epithelium. A small area between is composed of squamous cell epithelium and 
a hyaline layer, but is lacking in the horny layer; « 34. E, epithelial wall com 


posed of squamous cell epithelium, hyaline layer and horny layer; /::, epithelial wall 


composed of squamous cell epithelium and hyaline layer; /.:, epithelial wall com 


posed of only squamous cell epithelium; 1/, margo tympanicus with remains of 
annulus fibrosus, which divides the external canal (on the right) from the tympanic 
cavity (on the left); P?, pus cells, and S, subepithelial tissue which is markedly 


swollen and contains dilated blood vessels. 
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in the joint. There was marked erosion of the bone in the lower part of both 
the malleus and the incus. The footplate of the stapes was embedded in granula- 
tion tissue and pus. The annular ligament was normal. 

The inner ear remained fairly normal, except in the scala tympani at the 
membrana tympani secundaria. This membrane was thin and along its inner 
border could be seen a collection of pus cells. The mucous Membrane along the 
outer surface of the membrane was bathed in pus. 

The pathologic picture of the left temporal bone was of a milder form of otitis 
media than that of the right. The epithelial lining of the middle ear cavity was 
everywhere intact. In the lower part of the cavity it became cylindric, but 
remained flat in the upper part. The epithelium was edematous and hyperemic, 
and there was a tendency to polypoid formation. The lining of the eustachian tube 
and peritubal calls resembled that of the middle ear. There was a slight amount 
of exudate and free pus in the middle ear. The drum was intact, perhaps slightly 
thickened at Shrapnell’s membrane. Prussak’s space was filled with pus. The 
inner ear remained normal. 

SUMMARY 

In a child with intense otitis following scarlet fever, the right drum 
ruptured spontaneously on the sixth day of the disease. On _ the 
thirteenth day, the disease terminated fatally. Microscopic examination 
revealed a mild otitis in the left ear, whereas an ulcerative and necrotic 
otitis was present in the right ear. On closer observation there could 
be seen, even at this early period, a distinct ingrowth of squamous 
epithelium from the right external auditory canal, as demonstrated by 
figures 2 and 3. 

This case gives a clear and distinct answer to the aforementioned 
question as to the time within which the formation of cholesteatoma 
begins. The patient died seven days after the rupture of the drum, 
and within that time it is shown that the squamous epithelium was in 
active progress. The epidermization, or formation of cholesteatoma. 
began early as a healing tendency. 

From the practical point of view, this case demonstrates the advis- 
ability of following the idea of Siebenmann ; ** namely, that in such cases 


if operation is necessary, antrotomy is not sufficient but the radical 


operation should be done. The same suggestion seems to be necessary 
in cases of tuberculous otitis. Ulrich® pointed out that like otitis 
following scarlet fever, tuberculous otitis leads early to cholesteatoma 
formation. This is easy to understand because even in tuberculosis, the 
loss of epithelium is observed, in consequence of necrotic otitis. By 
means of microscopic sections, Oppikofer '* demonstrated the fact that 
while in one part of the middle ear there was active tuberculosis, in 
another part epidermization had begun. 


11. Siebenmann: Die Radicaloperation des Cholesteatoms, mittels Anlegung 
breiter permanenter Oeffnungen, gleichzeitig gegen den Gehorgang und gegen die 
retroauriculare Region, Berl. klin. Wehnschr., 1893, no. 1. 

12. Oppikofer: Verhandlungen der Gesellschaft der Hals-, Nasen- u. Ohrenh. 
Aerzte, Miinchen, 1925, in Ztschr. f. Hals-, Nasen- u. Ohrenh. 12:500, 1925. 





MALIGNANT GROWTH INVOLVING BOTH 
MIDDLE EARS 


REPORT OF A CASE WITH AUTOPSY * 


GEORGE E. SHAMBAUGH, M.D. 
AND 
ELMER W. HAGENS, M.D.+ 


CHICAGO 


The case reported is of particular interest because of its slow develop- 


ment over a period of six years, only one ear being involved at first. An 


unusual opportunity was provided for observing the functional dis- 
turbance and for checking up at autopsy. 


REPORT OF CASE 


History.—The patient consulted me for the first time in April, 1919. She was 
then 54 years of age and complained of a high pitched tinnitus in the left ear which 
had persisted for six months. She was not aware of any defect in hearing and 
complained of no discomfort or annoyance except tinnitus. She came with letters 
from Dr. Coakley of New York under whose care she had been two years before 
when she suffered from an obstruction in the left naris; at that time, Dr. Coakley 
had removed a growth from the nose which, according to the laboratory report, 
was an epithelioma. 

Examination.—Examination revealed evidence of an ethmoid exenteration on 
the left side, but except for alterations due to this operation, both the right and 
the left nasal passages appeared to be normal. A careful search was made for 
evidences of a return of the new growth, but nothing was found. The patient did 
not complain of any symptoms referable to the nose. Transillumination examina- 
tion found the frontal and maxillary sinuses on the two sides equally clear. The 
membrane of the right ear was normal, but that of the left presented an 
unusual appearance. There was no thickening, the luster was normal, and there 
was an absence of any indication of tubal occlusion. The membrane appeared 
transparent and shining and through it one could see a flesh-colored growth with 
a sharply defined lower margin which occupied the upper posterior segment of the 
cavum tympani. This lower margin extended down about half the distance 
between the processus brevis and the umbo. There was no evidence of bulging or 
any suggestion of fluid in the tympanum. 

In making the functional tests of hearing, we obtained normal responses for 
the right ear. In the left ear hearing for the whispered voice was practically 
normal for such numbers as 24 and 88, but 66 was heard only at a distance of 
1 foot; that is, there was a defect for the higher range of tone. The reaction 
to the Weber test for both the A and the a’ forks was lateralized to the left. No 
elevation of the lower tone limit of hearing could be detected with a C: (32 double 


* Submitted for publication, Feb. 28, 1929. 


+ Entrance Thesis, Chicago Laryngological and Otological Society. 
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* (2,048 double vibrations) 


was also heard normally. There was, however, a distinct lowering of the upper 


vibrations) or C (64 double vibrations) tuning fork; c 


tone limit of hearing as detected by using the Edelmann-Galton whistle, which in 
the left ear was heard at 7. The Rinne test was positive in both ears. Rotation 
tests elicited normal responses as to both duration of the after-nystagmus and 
pointing reactions. 

This situation continued without much alteration during the whole of the next 
year. The patient, however, complained more or less of a persisting bell-like 
tinnitus in the left ear and was annoyed by the development of a subjective 
metallic-like taste sensation. A _ slight alteration in the facial nerve could be 
detected on the left side; this, however, the patient did not seem to be aware of, 
and she said that it had always been there. 

These functional hearing reactions were interesting. We had palpable evidence 
of an infiltration in the tympanum occupying the posterior segment which was 
clearly an extension of a growth from the region of the attic. This infiltration 
overlay the region of the oval window and led us to expect to find alterations 
in the hearing characteristic of obstructive deafness, but, except for the lateraliza- 
tion of the Weber reaction to the affected side, the functional reactions were those 
typical of involvement of the nerve, that is, a defect limited to the upper tone 
range with no detectable elevation of the lower tone limit and a preservation of 
the normal Rinne reaction. 


Treatment and Course.—lIn view of the definite history of a malignant growth 
having been removed from the nasal cavities, this infiltration shining through the 


drum membrane was diagnosed as malignant, and the patient was finally advised 
to have radium treatment. The result of this treatment was a severe radium burn 
in the external meatus, which caused a great deal of suffering for several months. 
After the recovery from the burn, the left drum membrane appeared practically 
normal again, except for a diffuse cloudiness and the diminution of its luster. 

In May, 1921, a distinct bulging of the upper posterior segment of the drum 
membrane was noted. At that time, numbers like 66 and 82 when whispered were 
heard by the left ear only at a distance of 1 foot. The Weber reaction was not 
lateralized, and the Rinne test in the left ear gave slightly negative reactions. An 
elevation of the lower tone limit was developing, as shown by the C (64 double 
vibrations) fork. A similar defect was detected for the A* and the c* fork, and 
the Galton whistle was now heard at 9. It seemed to us that the alterations in 
hearing should be attributed to changes in the labyrinth rather than to obstruction 
in the conducting mechanism. 

In July, 1922, the patient still complained of the persisting annoying tinnitus 
and began to experience occasional transitory attacks of vertigo, which were not 
severe. The appearance in the fundus of the meatus of the left side continued 
about the same; there was a small erosion through the drum membrane in the 
upper posterior segment, and the opening was blocked with small granulations 
from the growth in the tympanum. The rotation tests at that time gave the 
duration of nystagmus as twenty-two seconds after rotation to the right and 
twenty-six seconds after rotation to the left. There was no spontaneous past 
pointing. After rotation to the right, the right hand past-pointed only 3 inches 
to the right, and the left hand touched; after rotation to the left, the left hand 
past-pointed 4 inches to the left, and the right hand touched. The whispered 
voice at this time was not heard by the left ear. The Weber reaction was 
lateralized; the C fork (64 double vibrations) was still heard very well. The 
length of time that the c* fork (2,048 double vibrations) could be heard, however, 
was very much shortened, and the Galton whistle was heard at 12 
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Repeating the rotation tests a few weeks later, after turning to the right the 
right hand past-pointed 4 inches to the right, while the left hand past-pointed 4 
inches to the left; on rotation to the left, the left hand past-pointed 8 inches to 
the left and the right hand 3 inches to the right. 

In July, 1923, the patient complained that for some time she had suffered from 
severe headache located at the calvarium. A small area of sloughing over the 
upper posterior segment of the drum membrane was seen from which exuded a 
small amount of thin, offensive secretion. The C, A and c* forks were not heard 
by the left ear, and the Galton whistle not above 19. There was discomfort over 
the left mastoid, and the region was sensitive to pressure. At this time, too, she 


Fig. 1—Tumor tissue removed from the left side of the nose; « 140. 


complained of a stuffy feeling in the nose, chiefly on the right side, and examina- 
tion disclosed the left naris clear but the right practically occluded by a granulat- 
ing mass which bled readily when touched with a probe. 


In October, 1923, the patient complained more of the obstruction in the left 
naris. At that time, the region of the ethmoid was occupied by an obstructive 
mass which bled readily on probing. Tissue (fig. 1) was removed, and a micro- 
scopic examination was made by Dr. E. R. LeCount, who reported as follows: 
The sections obtained were from two places and were 13 and 15 mm., respectively, 
in their greatest diameters. Their total area together was equal to about 12 sq. mm. 
They were fully nine-tenths epithelium, and it was arranged as in warty growths 
with the germinating layer close to the stalks of adjoining tissue on which the 
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epithelium was arranged and through which its blood supply came. Such 
scanty scaffoldings of stroma were, for the most part, cut at right angles or 
obliquely through their long axes, so that they appeared as rounded regions con- 
taining blood vessels disseminated through the epithelium with some regularity. 
The epithelium was of the stratified, squamous variety, and the entire appearance 
was that of carcinomas of mucous membranes with such coverings. In one place 
in the sections from each place, regularity of structure was absent, and the cells 
were less differentiated, with less cytoplasm; at the time of removal, cell multipli- 
cation was more active here. 


Fig. 2.—Tumor tissue protruding through the tegmen tympani on the left side. 
a indicates the sigmoid sulcus; b, the eminentia arcuata; c, the tumor; d, the 
squamous portion of the temporal bone; ¢, the region of the fifth nerve; f, the 
nerve going into the internal auditory meatus. 


Under radium treatment this intranasal growth readily disappeared, nor was 
there afterward any sign of recurrence, although the patient continued to suffer 
more or less from an annoying dryness in the nose, as well as crusting. 


About this time, the patient began to be aware of a feeling of stuffiness devel- 


oping in the right ear associated with high-pitched tinnitus. [Examination revealed 


a condition similar to that seen on the left side when the patient was first 





606 ARCHIVES OF OTOLARYNGOLOGY 


examined. A pinkish mass was seen shining through an otherwise normal, rather 
transparent drum membrane. Instead of occupying the upper posterior segment 
as in the left ear, the growth spread up from the hypotympanic space to about 
the level of the umbo. A sharply defined margin could be seen distinctly shining 
through the drum membrane. 

Here again the functional tests showed a defect limited to the upper tone 
range. The whispered voice for 22 was heard easily at 4 meters. Sixty was heard 
at only 3 feet. C: fork (32 double vibrations) was heard normally, c* was slightly 
shortened and the Galton whistle was heard at 6. The Rinne reaction was negative 


at this time for both ears. 








— — oe aes J 


Fig. 3—Frontal vertical section of the right ear, showing region of cochlea 
less involved, but extensive tumor in the cavum tympani. J/.4.M. indicates 
the internal auditory meatus; 7, the tumor; CAV .ty., the cavum tympani; 7.T., 
the tendon tensor tympani muscle; x 9. 


The condition observed in the left ear at this time as regards both the appear- 
ance of the drum membrane and the alterations in hearing showed little change 
during the lifetime of the patient. 

In 1924, the patient began to show a decided loss in weight and strength, but 
remained cheerful and complained of little discomfort except occasional head- 
aches and dryness in the nose, some discomfort from returning pain in the left 
ear and the persistent tinnitus in both ears. She had more or less annoyance 


from an unstable equilibrium with a tendency to fall sometimes to one side and 


sometimes to the other. 
The last complete examination was made in January, 1925, when the condition 
in the left ear continued about the same. The mass in the tympanum had pro- 
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duced a sloughing of the membrana tympani, and the canal was occupied by this 
tumor. There was a slight but offensive discharge, and the growth bled readily 
when touched with a probe. She had occasional spontaneous hemorrhages from 
the ear. On the right side, the fleshy growth could be seen shining through the 
tympani and seemed to fill the whole of the cavum tympanum. 

The functional tests disclosed no hearing in the left ear for the whispered voice. 
In the right ear, 18 was heard at a distance of 2 feet, 60 close to the ear. Ci (32 
double vibrations) and C (64 double vibrations) were heard normally, and the 
length of time that ct was heard was only slightly shortened. The Galton whistle 
was heard at 9. The Weber reaction was not lateralized, and the Schwabach test 





Fig. 4.—The horizontal section of the right ear, showing tumor packing into 
the middle ear. Coch. indicates the cochlea starting in the vestibule; Vest., the 
vestibule; 7., the tumor; M.7., the membrana tympani; Mall., the malleus; 


mM iZ 


showed that the length of time a sound was heard was distinctly shortened. The 
duration of nystagmus after rotation to the right was twelve seconds and 
extremely weak; after rotation to the left, the nystagmus lasted a few seconds 
longer and was distinctly stronger. 

Autopsy.—Autopsy was performed in December, 1925, by Dr. T. Blomberg, 
and the temporal bones were obtained. The brain presented no abnormalities 


except in the region overlying the tegmen on the left side. Here the under surface 


of the temporal lobe was marked by several pits produced by the tumor mass 
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which had broken through the tegmen and which pushed before it the dura with- 
out causing any destruction of this membrane. The sinuses were not explored. 
The autopsy report of one of us (E. W. H.) was as follows: 

Gross Examination: The right bone seemed to be intact in every way. From 
the lateral aspect the external auditory meatus was seen, and showing at its 
medial end was the intact membrana tympani. The latter appeared dull and 
opaque. The superior and posterior surfaces of the petrous portion appeared to 
be normal. Nerve tissue was seen entering the internal auditory meatus. The 
canal for the internal carotid artery presented anteriorly, the bulb of the internal 
jugular vein inferiorly. 

Of the left bone, only the posterior surface of the petrous portion was intact. 
Nerve tissue was seen entering the internal auditory meatus, and the fifth nerve 
appeared anteriorly. The superior surface of the petrous portion showed three 
ball-like elevations of tumor tissue protruding through the tegmen tympani. The 





Fig. 5—Frontal vertical section of the left ear, showing the extensive tumor 
invasion about the cochlea. TJ. indicates the tumor; /.4.M., the internal auditory 


meatus; < 7. 


dimensions of two of the elevations, near the eminentia arcuata, were approxi- 
mately 5 by 3 mm., and of the third, located more laterally, 1.5 by 2 by 1 cm. 
(fig. 2). Thin dura apparently covered the masses. 

The base of the pyramid, including the whole of the tympanic cavity, consisted 
of friable tumor tissue. The only landmark seen was the canal for the internal 
carotid artery. 

Microscopic Examination: The cochlea of the right ear was partly collapsed 
and the organ of Corti distorted (fig. 3). It was impossible to state whether the 


changes seen had occurred postmortem or whether antemortem alterations had 


occurred. Tumor tissue was found mainly in the region of the anterior end of the 
tympanic cavity and below the level of the tendon of the tensor tympani muscle. 
The adjacent bony labyrinth of the cochlea showed only moderate evidence of 
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tumor invasion, and the cochlea itself was seen to be entirely free from infiltration. 
The region of the internal auditory meatus and the nerve tissue within it appeared 
to be normal. 

No tumor tissue was seen above the level of the cavum tympani proper or any- 
where in the petrous bone surrounding the vestibule or semicircular canals. The 
membranous labyrinth was also free from tumor tissue. 

Above the level of the tumor mass was the joint of the malleus and incus. The 
seventh nerve in its horizontal and vertical portions, the utricle and saccule, the 
crista of the horizontal and posterior canals and the vestibular portions of 
the eighth nerve to these end-organs were all free from tumor tissue. 

However, the cavum tympani and the hypotympanum were extensively and 
completely filled with tumor masses which had extended posteriorly from the 





' 








Fig. 6—Horizontal section of the left ear, showing extreme replacement of 
the bone by tumor tissue—also the region of the seventh nerve. Tumor invasion 
of the utricle and horizontal crista is shown. 7. indicates the tumor; U'tr., the 
utricle; C.h.c., the crista horizontal canal; > 20. 


region of the eustachian tube into these cavities (fig. 4). The stapes was not seen 


and the tumor lay very close to the oval window. It was also pressed closely into 


the fossa for the round window, but in neither instance could it be seen that tumor 
cells had eroded through into the vestibule. The handle of the malleus was sur- 
rounded by the tumor tissue. The thinned out membrane tympani was seen 
attached to the handle of the malleus. 

Sections of the left ear showed extensive involvement of the bony labyrinth of 
the cochlea by the tumor (fig. 5). The bone seemed to have been invaded directly 
by the tumor masses and practically replaced by them. The cochlea was collapsed 





610 ARCHIVES OF OTOLARYNGOLOGY 


and showed changes similar to those on the right side. It was also free from 
invasion by the tumor, although the latter had extended to the border of the 
perilymphatic cavities. On examination with the high power lens, the cells of 
the spiral ganglion appeared definitely more injured than those of the right side. 
The tensor tympani muscle was seen to be surrounded by tumor cells. The 
eustachian tube was not found. The internal auditory meatus showed tumor 
infiltrating its bony walls, but the lumen and the contained nerve tissue were 
normal and free. 

No evidences of structures of the middle ear were found in these sections. 
The region of the horizontal part of the seventh nerve was extensively infiltrated 


Fig. 7—Horizontal section of the left ear, showing the tumor at the beginning 
of the cochlea, in the vestibule. 7. indicates the tumor; Coch., the cochlea; Sac., 


the saccule; V’est., the vestibule; *« 26. 


with tumor tissue. Tumor masses were seen extensively invading and replacing 
the bony labyrinth about the vestibule and semicircular canals (fig. 6). Tumor 


tissue was present in the cristae of the horizontal and posterior canals, in the 


{ 


utricle and in the beginning of the scala media in the vestibule (fig. 7). None of 
the sections showed tumor infiltration of the saccule. 
The tumor tissue (fig. 8) appeared identical to that taken from the nose. It 


was fairly vascular and presented interlacing trabeculae which gave the appearance, 


under the microscope, of papillary formation. In general, the masses of tissue 
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were made up of slight oval vesicular nuclei, densely packed together and without 
definite separation by cell protoplasm. More elongated nuclei were seen abutting 
on the fibrous stroma and were at right angles to the latter and seemed more 
densely packed. The diagnostic possibilities were: (1) basal cell carcinoma and 
(2) endothelioma. 

Summary of Gross and Microscopic Observations: It would appear that the 
tumor invaded both temporal bones by direct growth, extending backward from 
the posterior ethmoid and sphenoid region. At the latter point it must have been 
so situated that it could grow posteriorly and laterally into the petrous portion of 
each temporal bone. The region of the eustachian tube on each side offered the 


Fig. 8—High power section of tumor tissue from the left ear; * 140. 


path of least resistance, and growth was most rapid along this route into the 
middle ear. This fact is best illustrated on the right side, where the tumor tissue 
was found mainly in the cavum tympani. On the left side, the tumor had existed 


longer, and by pressure had broken through the tegmen tympani and membrana 
tympani. The extensive infiltration and replacement of the bony capsule of the 
left ear was evidence that the invasion was also directly posteriorly through the 
bone. On the right side, the invasion had extended backward only as far as 
the cochlear capsule. The left internal ear showed invasion of tumor tissue, 
whereas the process had not been of sufficiently long duration on the right side to 
cause such invasion. 





STUDIES IN ASTHMA 


IV. THE NOSE AND THROAT IN ASTHMA * 
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A recent review and follow up? of 1,074 patients with asthma has 
made available a large amount of clinical data. The present study, based 
on these data, aims to find the part played by focal infections and other 
disturbances in the nose, throat and teeth in asthma of all kinds. 

Since Voltolini? in 1880 reported a cure of asthma following the 
removal of a nasal polyp, the literature on the subject has contained a 
great number of articles, in some of which the authors are enthusiastic 


about the results of local treatment, while in others, they try to show that 


in spite of procedures both simple and radical, the disease seems to 
progress without change. 

So many patients with asthma have well defined lesions in the nose, 
throat or sinuses that various authors, particularly Sluder,® considered 
that the bronchial spasm was merely a reflex effect of some local 
stimulus arising in the upper air passages and transmitted by way of the 
nasal ganglion, the vidian nerve and the carotid plexus to the sympathetic 
trunk in the neck. In one patient, cocaine applied to the sphenopalatine 
foramen relieved the asthma, but in another patient, the same treatment 
aggravated the condition. An injection of alcohol into the nasal ganglion 
relieved a third patient. Other investigators, like Blumgart* and 
Mullin,® discussed the peculiarities of intranasal absorption, and this 


* Submitted for publication, April 1, 1929. 

* The expenses of this investigation were met by an anonymous donation 
known as the M. G. H. Asthma Fund. 

* From the Outpatient Department of the Massachusetts General Huspital. 
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suggests an additional mechanism by which lesions in this area can cause 
asthma. 

In 1913, Dundas-Grant ° reviewed the literature up to that time and 
described the results in 107 of his patients with asthma. He found well 
marked nasal disease in 63 per cent of his cases, and he found “cures” 
in 21 per cent, improvement in 60 per cent and no improvement in the 
remaining 19 per cent of the fifty-three cases in which end-results were 
obtainable after operation. More recently, he* reviewed his cases. 
The good results are confirmed in that he found great improvement in 
39 per cent, some improvement in 42 per cent and no improvement in 
the remaining 19 per cent. These figures are almost the same as those 
for the end-results reported in our own studies* of 1,074 cases of all 
types of asthma. 

In 1914, Matthews,’ in the Mayo Clinic, found that 90 per cent of 
300 asthmatic patients had a principal etiologic lesion in the upper 
respiratory tract, and that the treatment was successful in proportion asa 
free and continuous drainage was obtained. Gottlieb,® in 1925, found 
that only 26 per cent of the 117 asthmatic patients studied had disease 
of the paranasal sinuses—a much more conservative number, but, 
unfortunately, he gave no end-results of the corresponding treatment. 
Lintz *° deplored the fact that over 30 per cent of asthmatic patients 
are operated on without benefit, and made the drastic statement that “no 
operations will cure or even benefit asthma and hay-fever.” In 1925, 
Piness ** found that 49 per cent of his 834 patients had had previous 
operations on the nose and throat, which had not been successful. 

While our general experience agrees with these pessimistic reports, 
we feel that in certain cases operative treatment of the nose and throat 
promotes the general health of the patient and frequently brings about 
relief from the asthma, even though only temporary. 

In the clinic at the Massachusetts General Hospital, we have been 
much impressed with the large number of patients with asthma who 
come to us with a history of previous operations on the nose and throat. 
Table 1 shows the number of previous operations in each subgroup of 
the present classification. It is important to observe that each group, 
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whether under “extrinsic asthma” or “intrinsic asthma,” contains a large 
proportion of patients who have had previous operations. Obviously, 
the fact that they have applied again for treament for the asthmatic con- 
dition indicates that these operations did not “cure.”’ Furthermore, the 
fact that operations were done on asthmatic patients of all types, regard- 
less of the actual cause, emphasizes the advance which the present day 
methods of study have brought out. Not only did our patients give a 
history of previous trouble, but many of them had lesions in the nose 
and throat at the time of examination. Our problem is to define the 
importance of the particular lesion to the particular patient. 

Vasomotor rhinitis has been found in about 14 per cent of our 
patients with asthma. The pale, boggy mucous membrane, with a his- 
tory of chronic coryza, is characteristic. In its typical form, as seen in 
hay-fever, it represents a reaction of the mucous membrane of the hyper- 
sensitive person to contact with the particular foreign substance. Fre- 
quently vasomotor rhinitis appears just before the attack of asthma, and 
is evidently due to the same exciting cause. It, therefore, is merely a 
part of the picture of asthma. Vasomotor rhinitis is found in asthma of 
all types. In reviewing this subject, Tobey ** has shown previously that 
the causes of vasomotor rhinitis are not always extrinsic in origin, and 
that the classification is much like that of the causes of asthma. We do 
not present figures showing the incidence of vasomotor rhinitis because. 
like the rales in the chest, this condition may come and go with the 
attack itself and the figures mean little. The following discussion is 
limited, therefore, to the various foci of infection from which absorp- 
tion of bacterial products may be a causative factor in asthma. 

Table 1 shows, for each group, the number of patients with and 
without a focus of infection whether this was in the sinuses, tonsils or 
teeth. The figures presented are based on the series of 1,074 cases, 
despite the fact that examinations by a specialist, including x-ray pictures 
of the sinuses and teeth, were made of only 649 of the patients. The 
other patients were not so examined because the history, physical exami- 
nation and clinical impression, after careful consideration, gave no indi- 
cation of the presence of a focus of infection or the need for special 
study. While it is true, therefore, that such foci may have been over- 
looked in a few of the cases, we feel that the figures as given are reason- 
ably accurate. Furthermore, we feel that the patients not examined can 
be considered as giving negative results. We might remark that the 
peculiar “nasal” quality of the voice of the long suffering asthmatic 


patient is characteristic and means sinusitis. Nevertheless, the lack of 


a nasal voice does not exclude sinusitis ! 


12. Tobey, H. G.: Vasomotor Disturbances of the Nasal Mucous Membranes, 
Tr. Am. Laryng. Rhin. & Otol. Soc., 1925, p. 253. 
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Table 1 shows that in extrinsic asthma there are fewer patients 
with a focus than without a focus. (Those cases in which the patients 
were not examined can be considered as negative.) In intrinsic asthma 
there are more patients with than without a focus, as might be 
expected. In the group designated “bacterial asthma in children,” how- 
ever, the patients have fewer foci indicating perhaps that in children 
the asthma is a purer type and not often dependent on paranasal infec- 
tions. The group designated as “reflex asthma—nose and throat only” 
is, Obviously, artificial since the cases have been put together in 
accordance with the presence of definite local trouble; consequently, 
there are no cases without a focus. 


Tas_e 1.—Incidence of Focus of Infection in 1,074 Patients with Asthma 





| —_—e —-> —s 
Previous Witha Without Not 
Opera- Focusof Focusof Exam- 
Classification tions Infection Infection ined Total 


Extrinsic Asthma 
Pollen asthma.. P Racsasenk eee ; 70 
Infected pollen asthma.. ale gare ee 9 : 
Summer asthma, negative ‘tests 
Anima] asthma.. ae 
Infected animal asthma.. 
Mixed and unidentified SES 
Mixed and = with negative tests 
Extrinsic specials... ‘ss SS ea ee 


Total extrinsic cases... 


Intrinsic Asthma 
Bacterial asthma.. 
Bacterial asthma in children... : 
Reflex asthma, not nose and throat. 
Reflex asthma, nose and throat only. 
CO Gace ncceseescccccccocccs: ; 
Bronchitis and emphysema.............. 


Total intrinsic cases................. 


inno cctdesbsessestamdedes 


Grand total... pai ae : a ern erase 305 5 7 2: 1,074 


We have studied the end-results of asthma in relation to the inci- 
dence of foci at the time of examination. It is hardly worth while to 
present the different tables of figures at this time, suffice it to say that 
throughout extrinsic asthma a larger total number of good results occur 
among those patients who are free from infectious foci. The groups of 
“pollen asthma,” “animal asthma” and “special extrinsic” causes (malt, 
leather, orris, dyes, etc.) show this. On the other hand, in other groups 


99 66 


9 


like “summer asthma with negative tests” we found six “cures” among 
twenty patients without a focus, while there were four “cures” in twelve 
patients with a focus—a larger proportion. 

When the exciting cause, the “trigger mechanism” was unidentified, 
there were, eleven “cures” among forty-three patients with a focus of 
infection, but there were only eleven “cures” among seventy-eight 
patients without a focus of infection. The proportion of improved 
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patients was about the same. These figures show that in “extrinsic 
asthma” as a whole, foci of infection are of no great significance. 

In “intrinsic asthma” the story is much the same. “Bacterial 
asthma in children” has previously been shown to be a condition readily 
amenable to simple, common-sense procedures directed toward the 
improvement of the patient’s general condition, and it is not surprising, 
therefore, to see the large proportion of successful results, both with 
and without a focus of infection. It is interesting to note that of the 
twenty-seven children with a focus of infection, this infection was in the 
tonsils in nineteen. 

In the “unclassified” group, the percentages of the different end- 
results remained the same whether a focus was present or not. 


METHOD OF TREATMENT 

The method of treatment of these various foci is obviously impor- 
tant, and the results in any one series are undoubtedly dependent on 
the method used and the judgment and skill of the operator. At the 
Massachusetts General Hospital, treatment for a pathologic process in 
the nose has varied according to the location and extent of the lesions. 
Submucous resection has been performed only in those cases in which 
nasal obstruction was evident, both subjectively and objectively. The 
results of these operations, so far as they apply to relief from the 
asthmatic condition, do not justify the removal of a simple septal spur 
in the belief that it may be causing irritation resulting in a reflex asthma. 

In the milder forms of hyperplastic conditions the areas of hyper- 
plasia have been removed so far as possible, and local treatments con- 
sisting of the mild silver protein bath, as advocated by Dowling,’* and 
suction have been employed. Meanwhile the patient uses a mild spray of 
epinephrine or ephedrine in order to keep the tissues shrunken and to 
provide for drainage and ventilation as well as possible. 

In the milder types of localized infection or other pathologic lesion, 
conservative treatment or conservative surgical measures are justified. 
In the more advanced forms of ethmoiditis, the treatment has consisted 
in performing an ethmoidectomy by the intranasal route. 

In many of the cases the extent of the pathologic lesions is striking, 


and this is particularly true in the chronic catarrhal type of Hajek," or 
what Finck? has termed “a high level of physiological inflammation 


13. Dowling, J. Q.: Nasal Tampon Treatment of Sinus Diseases, Laryngo- 
scope 35:453, 1925. 

14. Hajek, M.: Pathology and Treatment of the Inflammatory Diseases of 
the Nasal Accessory Sinuses (Tr. by Heitger and Hansel), St. Louis, C. V. 
Mosby Company, 1926. 

15. Finck, H. P.: Tissue Changes in the Nasal Mucosa. Preliminary Report, 
Laryngoscope 37:783, 1927. 
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manifested chiefly by a marked increase in eosinophils and in areas of 
oedema.” These lesions are characterized by a markedly edematous 
and polypoid mucous membrane, loosely attached to the underlying bone 
and frequently involving all the sinuses, more especially the ethmoids and 
antrums, followed in order by the sphenoids and frontal sinuses. Here 
all attempts at conservative treatment have failed. Removal of the 
polypoid tissue and local treatment is followed almost invariably by its 
return accompanied by nasal obstruction. Extreme radical measures 
have had to be adopted ; these consist of the complete removal of all the 
lining membrane of the antrum and as complete exenteration of the 
ethmoid as possible. To accomplish this the external route to the ethmoid 
is the operation of choice. These procedures have been followed by 
much more satisfactory results as regards the pathologic processes of 
the nose, but unfortunately have not produced equally satisfactory results 
in connection with asthma. 

It is always well to remember that the complete eradication of chronic 
infection from the nasal accessory sinuses is extremely difficult. This 
is particularly true in performing intranasal operations, since the ethmoid 
labyrinth may have prolongations over the orbital roof and posteriorly to 
the outer side of the sphenoid. The eradication of the ethmoid cells over 
the orbital roof is impossible by intranasal operations. 

The results of local treatment are shown in table 2. In each sub- 


classification in this table patients with a focus of infection are divided 
into those who had and those who did not have operations. The table 
does not show these results according to the particular focus or the par- 


ticular operation, and, therefore, “operation” may indicate tooth extrac- 
tion, tonsillectomy or radical drainage of a paranasal sinus. Close 
survey of table 2 shows only too clearly that, by and large, operations 
have not brought about any important change in the total end-results, 
nor in the results in any one particular subgroup, except of course, for 
the artificial group of the particular nose and throat cases. 

Since each figure represents only a small number of cases, any 
attempt to analyze them too minutely is not worth while. Nevertheless, 
in the “reflex asthma—nose and throat only” group it is proper to call 
attention to the contrast between the good results following operative 
treatment and the poor results in the few cases in which such treatment 
was not followed. 

In the “unclassified” group it is interesting to see a larger proportion 
of good results in those patients left alone than in the greater total num- 
ber on whom operations were performed. 

Gross Results of Treatment of Particular Foci.—lf one turns to the 
particular focus of infection and observes the end-results of its treat- 
ment, without any reference to the kind of asthma in which this focus is 
found, one notes the same lack of evidence that this focus was an 
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important factor in any considerable number of cases. (Table 3 gives 
the figures, which are at variance with the figures in table 2, because 
table 2 shows results in 475 cases, while in table 3 many of the patients 
have been counted from one to three times, as the various foci occur.) 


TABLE 2.—End-Results With and Without Operation in 475 Patients with a Focus 
of Infection 








Classification “Oured” Improved Same Dead Total 
Pollen asthma: 
With operation ; 1 3 1 1 6 
Without operation................... ; 9 a oa 11 
Infected pollen asthma: 
With operation 11 
We asi ccccccsdbcacenceses ll 
Summer asthma, negative tests: 
eta tcusheee > eneed ww abies : 
ii inant aus courdvedserderenests ; 
Animal asthma: 
With operation 
Without operation 
Infected animal asthma: 
With operation 
Without operation 
Mixed and unidentified: 
fry ere 
i vnthncsconsviveredcoevees es +0 
Mixed and unidentified, negative tests: 
With operation 
Without operation 
Extrinsic specials: 
With operation 
Without operation 
Total extrinsic asthma: 
With operation 
Without operation 


HO mee oT 


-s-! 
Ko woe oie nwo 


Bacterial asthma: 
With operation 
Without operation 
Bacterial asthma in children: 
With operation 
Without operation 
Reflex asthma, not nose and throat: 
With operation 
Without operation 
Reflex asthma, nose and throat only: 
With operation 
Without operation 
Cardiac asthma: 
With operation 
Without operation 
Bronchitis and emphysema: 
With operation 
Without operation 
Total intrinsic asthma: 
With operation 
Without operation 


wk RS 


_ 
oo 


wre on 


Con 


Unclassified asthma: 
With operation 
Without operation 

Total series: 


With operation se 28 
Without operation f 15 


Infection of the sinuses forms the largest number. Although two 
thirds of them were not given treatment, the gross results are somewhat 
better than in the other one third on whom operations were performed. 
Similarly, in the cases in which the tonsils and adenoids were infected, 
the percentage of patients “cured” and patients improved is not far 
different whether operations were performed or not; finally, in the cases 
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in which the teeth were infected, the percentage of “cured” and 
improved patients together is not grossly different whether extractions 
were performed or not. 

COMMENT 


These figures are disturbing. For example, there are nearly 200 
asthmatic patients with infected (abscessed) teeth, and the end-results 
of the asthma are the same whether the teeth are left or extracted. We 
have thought that perhaps the worst teeth occurred in older people who 
had them extracted, but whose asthma persisted because of their age. 
We have investigated this question in detail, but find that a tabulation 
of the ages shows them to be almost exactly the same in the 
group in which teeth were extracted as they were in the other group in 
which the condition was left untreated. We can offer no other sugges- 
tion to explain our observations. In any case, these gross figures point 
only too clearly to the fact that as a general method of treatment 


Taste 3.—End-Results, With and Without Operation 


End Results 
Per —— in — - = 
Cent Per Per Per Per 
of Cent CentIm- Cent Cent 
Focus of Infection Patients Cured proved Same Dead 
Sinus With operation 34 14 46 31 
Without operation 66 17 52 26 


Tonsil and adenoids... With operation 45 21 4 
Without operation 55 21 46 


With operation 58 7 49 2 15 
Without operation 42 17 42 12 


employed for the benefit of a large series of cases, the removal of foci 
of infection is distinctly disappointing in the gross results following. 
In spite of this gloomy prospect, we still feel that in certain individual 
cases the proper treatment of the nose and throat is of real importance 
to the patient. This applies particularly to the few cases in which 
previous study can exclude causes of trouble other than the particular 
focus. There is no doubt, however, that the drainage of infected sinuses 
or the removal of polypi has brought temporary relief and considerable 
general improvement to a large number of patients so treated. 

Most of the patients have received treatment other than local, and it 
is important to distinguish the end-results in those patients “with opera- 
tion” from the end-results which were obtained “by operation.” The 
latter group is obviously small; in fact in only thirteen cases, or 5 per 
cent of the total group of patients on whom operation was performed, 
could it be said that the asthma was permanently eliminated by the 
local operative procedure. These thirteen patients were of all ages, the 
onset of asthma being in the first decade in one case, in the second decade 
in one, in the third in two, in the fourth in five, in the fifth in one, in 
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the sixth in two and in the seventh in one. The location of the particular 
focus, the eradication of which was considered the cause of “cure,” 
was as follows: tonsil and adenoid, three cases; sinuses, four cases; 


tonsil and adenoid and sinus, one case; polypi, three cases; teeth, two 
cases. There are no cases of “cure” following the removal of a septal 
spur or large turbinate which could show that such lesions were the 
cause of a pure reflex asthma. All of the aforementioned conditions 


presupposed the presence of active infection. 

As for the results from any particular method of treatment of the 
nose and accessory sinuses, no one form of treatment is outstanding. 
Relief following operation on small areas of infection has been no more 
beneficial than the extensive and radical drainage of several sinuses at 
the same time. 

The foregoing data do not disclose the part played by lesions of the 
nose and throat in asthma. Whether the local lesions cause trouble 
by being the source of some bacterial poison to which the patient is 
hypersensitive and to which he reacts as to any other allergen, or 
whether the local process can produce bronchial spasm by true nerve 
reflex, as suggested by Sluder,* cannot be determined. Even if treat- 
ment is frequently successful, the fact would not help to differentiate 
these theories. The fact that success occurs in only 5 per cent of the 
cases shows that neither theory is widely applicable. 

Why are nasal polypi and sinusitis so common in asthmatic patients ? 
If our data decry their etiologic significance, can they be a result of 
the asthma or do they develop because of the same fundamental cause 
as the asthma itself? In two cases studied recently, we observed the 
contents of these “infected” sinuses with more care. The material 
removed from the antrums was not yellow pus, but a thick opaque, 
bluish-white fluid, which clotted on standing. Cultures of this fluid, 
planted in broth and on blood agar plates, were sterile, and the smear 
showed, under the microscope, numbers of broken eosinophil cells but no 
organisms. If it was “infected,” we could not demonstrate any organ- 
ism. We recall that eosinophils have been found in the structure of 
polypi and in the mucous membrane from the sinuses of patients with 
similar conditions. 

These observations lend considerable support to the idea that the 
clinical lesions found in the sinuses, together with the polypi in the nose, 
are merely a part of the fundamental pathologic changes that occur in 
asthma. The fact that these lesions are not found in every case does not 
exclude such a theory; they may well represent an end-stage of a 
process, which in its beginning is hard to recognize. Like the more 
obvious vasomotor rhinitis, this process may appear and disappear during 
the early stages in accordance with the appearance of asthmatic symp- 
toms. <A thickening of the paranasal mucous membrane may be the 





RACKEMANN-TOBEY—ASTHMA 621 


counterpart of the thickening of the bronchial mucous membrane. Such 
a thought is of considerable theoretical and practical importance, and an 
intensive investigation of the subject is now in progress. 


SUMMARY 


1. Twenty-eight per cent of the patients with asthma gave a history 
of previous operations on the nose and throat without regard to the 
cause of asthma as found. 

2. Examination showed a true focus of infection in the nose, throat 
and teeth in 44 per cent of all cases, while vasomotor rhinitis occurred in 
14 per cent. There were more patients with a focus in the intrinsic 
than in the extrinsic group, as expected. 

3. The presence of foci bears little relation to the outcome of the 
asthma. 

4. The treatment of foci is outlined. 

5. The gross results of this treatment are disappointing, as shown 
by the comparison of patients with foci in each group on whom opera- 
tions were and were not performed, and by analysis of the different 
lesions treated. 


6. Local treatment of the nose, throat and teeth has apparently 
brought about permanent relief from asthma in 5 per cent of the cases. 


7. It is suggested that local lesions of the nose and throat may 
develop from the same fundamental cause as the asthma itself and be 
part of the pathologic process of the disease. 





SEDIMENTATION RATE IN ACUTE OTITIS MEDIA 
AND ITS COMPLICATIONS * 


K. HART, M.D. 


CHARLOTTE, N. C. 


The sedimentation rate as a prognostic help in acute otologic condi- 


tions has received scant attention. Only one article has come to my 


attention,’ and this dealt with only four cases. 

There is some confusion in the use of the test because of varied 
technics. The same interpretation applies regardless of method, i. e., the 
rate is greatly accelerated in acute infections. 

The technic used in cases here reported follows : 

Blood was collected in either centrifuge tubes or syringes, and 2 cc. was trans 
ferred to large test tubes containing 0.5 cc. of 5 per cent sodium citrate. One cubic 
centimeter of this citrated blood was transferred to a Linzenmeier sedimentation 
rate tube 6.5 mm. long with a 0.5.mm. bore graduated to contain 1 cc. of citrated 
blood. The 1 cc. graduation is divided into divisions at 6, 12, 18 and 24 mm. 
Readings were taken at 6, 12 and 18 mm., 24 mm. being disregarded. With this 
technic, the minimum length of time for blood of a healthy person to reach the 
18 mm. mark was determined as three hours. A rate under three hours was then 
considered significant. 


Twenty-five cases are herewith tabulated. Cultures not otherwise 
specified were always from the middle ear. They were taken as a 
routine on blood agar. The sedimentation rate recorded was always 
that of the 18 mm. mark. 

COMMENT 

The type of infection seems to vary widely. It would seem that 
almost all of the usual pathogenic bacteria can give mastoid complica- 
tions, though streptococcus and pneumococcus seem to be more com- 
monly found. The resistance of the individual is also a big factor. 
These things were stressed in a previous paper.” 

Any pathogenic organism is capable of giving a low sedimentation 
rate. A low rate merely indicates an infection, and it may be reduced 
with and without mastoid complications. One of the lowest rates 
(fifteen minutes) was given by a relatively avirulent organism (staphy- 
lococcus ), the patient being well in three days. 


* Submitted for publication, Jan. 29, 1929. 

*From the Charlotte Eye, Ear, Nose and Throat Hospital. 

1. Weiss, Arthur: Velocity Sedimentation Test in Otology, Laryngoscope 
38:85 (Feb.) 1928. 

2. Hart, V. K.: The Bacteriology of Acute Ears, Laryngoscope 37:56 (Jan.) 


1927. 





Sedimentation Rate in a Group of Twenty-Five Patients with Acute Otologi 
Conditions 





Sex 
Female 
Female 


Male 
Female 


Female 


Female 
Female 


Female 
Male 


Male 
Female 
Male 


Male 


Male 


Female 


Female 


Male 


Female 


Female 


Male 


Female 


Female 


Type of Infection 
Pneumococcus type IV 
Streptococcus viridans 


One Bacillus subtilis 
(probably contamina- 
tion), 2 gram-negativ« 
bacillus not identified 
Staphylococcus albus 
in right ear, Staphylo- 
coccus albus and aureus 
in left ear 

Culture sterile 


Two cultures from 
mastoid sterile 


Mastoid culture Pneu- 
mococcus type IV 


Staphylococcus albus 


Nonhemolytic strepto- 
coccus 


Two cultures sterile 
Each of two cultures 
gave Pneumococcus 
type II 

Pneumococcus type III 
Culture sterile 

Each of two cultures 
influenza bacillus 
Staphylococcus and 
nonhemolytie strepto- 
ecoccus in both ears 
Ear culture negative; 
mastoid culture, Micro- 
eoccus morbilli (fol- 
lowed measles) 


Staphylococcus albus 
in both ears 

Type IV pneumococcus 
with gram-negative ba- 
cillus in each ear; in 
left ear a few nonhe- 
molytic streptococci 
Nonhemolytic strepto- 
coecus and staphylo- 
eoccus 

Staphylococcus albus 


Nonhemolytie strepto- 
coccus and Staphylo- 
coccus albus 


Culture of mastoid. 
Micrococcus morbilli 
(followed measles) 


Pneumococcus (not 
typed) 
Hemolytic strepto- 
coccus 


Nonhemolytie strepto- 
ecoccus 


Mastoid 

Symptoms 
None 
Marked involve- 
ment on roentgen 
examination and 
much mastoid 
tenderness 
None 


None 


None 
Subperiosteal 


abscess 


Marked tender- 
ness and diffuse 
involvement on 
roentgen exam- 
ination 

None 

Mastoid tender- 
ness and posi- 
tive roentgen 
observations 
None 

None 


None 
None 
None 


None 


Mastoid tender- 
ness and diffuse 
involvement on 
roentgen exam- 
ination 


None 


None 


None; combined 
external and 
middle otitis 


None 


Slight roentgen 
evidence and 


Sedimenta- 
tion Rate 
93 minutes 
2 minutes 


Result 
Dry in 4 days 
Mastoidectomy; 
both middle ear 
and mastoid 
well in 3 weeks 


Age 
7 years 


3 years 


Over 3 hours Dry in 8 days 


15 minutes 7 years Dry in 3 days 


Dry in 7 days 
Mastoidectomy; 
ear dry on ad- 
mission; mas 
toid well in 

3 weeks 
Mastoidectomy; 
both middle ear 
and mastoid 
well in 8 weeks 


60 minutes 
23 minutes 


years 


years 


24 minutes 


Dry in 48 hours 


Dropped from 
observation 


40 minutes 
43 minutes 


7 years 
years 


Dry in 6 days 
Dry in 12 days 


Over 3 hours 
40 minutes 


years 
years 


Dry in 14 days 
Dry in 7 days 
Dry in 4 days 


65 minutes 
136 minutes 
Over 3 hours 


years 
years 
years 


Both ears dry 
in 9 days 


43 minutes years 


Mastoidectomy 
both middle ear 
and mastoid 
well in 3 weeks 


76 minutes 9 years 


Dropped from 
observation 
Both ears dry 
in 10 days 


Over 3 hours 9 years 


40 minutes 5 years 


30 minutes 16 years Dry in 33 days 


Dropped from 
observation 
Dry in 6 weeks 


Over 3 hours 16 years 


20 minutes 28 years 


moderate mastoid 


tenderness 


Subperiosteal 
abscess 


None 


Some roentgen 
evidence and 
some tenderness 
Marked mastoid 
tenderness and 
slight edema 


Mastoidectomy; 
had perisinus 
abscess; middle 
ear and mastoid 
well in 4 weeks 
Dropped from 
observation 
Well in 8 weeks 


8 minutes 6 years 


Over3hours 3 years 


10 minutes 50 years 


Mastoidectomy; 
—_—-—— — later lateral 
sinus obliterated and ligation of inter- 
nal jugular and facial veins; mastoid 
and middle ear well in 10 weeks; re- 
ported (Laryngoscope 38 : 230 
[April] 1928) 


26 minutes 10 years 
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Hemolytic streptococcus is conspicuous by its infrequency in this 
series. Such would hardly be overlooked with routine culture on blood 
agar. 

SUMMARY 

1. The sedimentation rate drops more or less proportionately to the 
severity of the infection and irrespective of type. 

2. It is of no differential help in distinguishing between an acute 
condition of the ear per se and an extension to the mastoid. 

3. It is apparently of no differential value in excluding a lateral 
sinus infection. 

4. It is of prognostic value as a rising rate indicates a subsiding 
infection. 


5. The average rate of sedimentation in this series was much the 


quickest for streptococcic infections (twenty-five minutes). 





AGE VARIATIONS IN AUDITORY ACUITY * 


C. C. BUNCH, Pas.D. 


BALTIMORE 


For several years an attempt has been made at the Otological Lab- 
oratory of the Johns Hopkins University to correlate losses in hearing 
and defects shown histologically in the conductive and perceptive mech- 
anisms of the organ of hearing. In carrying out this program, about 
4,000 records of hearing tests have been secured, and serial sections of 
several hundred temporal bones have been made. 

The staff of the medical and surgical departments of the Johns 
Hopkins Hospital and of the medical department of the Bay View 
division of the City Hospital have cooperated in permitting an exam- 
ination of the auditory and vestibular function on their patients and 
securing permission for necropsy. A large percentage of the patients 
tested recover and leave the hospitals, but the results of the hearing tests 
and the hospital histories are available for study along other lines. 

Accurate and complete hearing tests are necessary if the relationship 
between function and structure are to be determined. These tests are 
made with audiometers (14, 2A, 3A and 4A audiometers of the Western 
Electric Company and the lowa Pitch Range audiometer ), tuning forks, 
monochord and the spoken and whispered voice. These routine tests show 
that many persons have no subjective or objective indications of deaf- 
ness. Some have evidence of a lesion more or less local. Others show 
losses in acuity secondary to some systemic disorder. It is hoped that 
the information thus secured will make possible statistical studies of the 
auditory defects associated with cerebral arteriosclerosis, hypertension, 
hypotension, syphilis, nephritis, disturbances of the ductless glands, the 
various diseases of the blood, lesions of the central nervous system and 
other conditions. 

If the effects of these systemic diseases are to be ascertained, it is 
first necessary to eliminate certain common factors. One of these which 
is most easily determined is the effect of advancing age. The choice of 
records to be used and those to be eliminated to make the selection truly 
representative of age required some consideration. The following points 
were noted in making the selection: 1. Deafness is not primarily an 
evidence of advancing age; therefore, all the records of patients who 


show evident loss in acuity were eliminated. 2. If the patients were 


too ill, of too low mentality or their responses such that accuracy could 


not be assured, their records were discarded. 3. If the record of a 
* Submitted for publication, Feb. 14, 1929. 
* Otological Research Laboratory, Johns’ Hopkins University. 
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patient showed evident loss of acuity without his being aware of it, the 
record was not used. There is one exception to this. Frequently, when 
an elderly person is questioned as to his hearing ability, he will at first 
deny any loss of hearing, but when questioned further he will admit that 
“while I may not hear quite so well as when I was young, my hearing is 
as good as that of any one of my age.” Records from those giving this 
response are included in the study. 4. Instrumental variations were 
eliminated by using records from but one audiometer, which I constantly 
inspected during the time the tests were made. 

Dr. J. J. Belemer assisted me in the experimental work of testing 
during the past year. Repeated tests on the same patient by both of us 
showed that our methods were similar, and that the results secured by 
us were identical within the limits of the patient’s attention factor. The 
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Chart 1.—Audiogram of the Western Electric 1A audiometer. The maximum 
intensities of the tones produced are indicated by dots. The arrows indicate the 
tones used in this study. 


tests were conducted either in a small room set apart for that purpose 
or in the hospital wards. Conditions were not ideal, for neither the 
testing room nor the wards were free from disturbing noises. If there 
were interferences, the tests were interrupted momentarily until the dis- 
turbance ceased. Results of tests of the same patient in the ward or in 
the testing room were shown to coincide within the limits of his attention. 

The Western Electric 1A audiometer with its comprehensive range 
of tones of fixed pitch and calibrated scale of intensities was selected 
as the sound source for this study. Chart 1 illustrates the possibilities 
of this instrument. This audiogram permits the charting of the thresh- 
olds for each of the tones produced by the instrument, the octaves and 
semi-octaves of C from 32 to 8,192 double vibrations and three tones 
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in the next higher octave (10,321, 13,004 and 16,384 double vibrations). 
The intensity readings are taken from a single rotating dial which, by 
nature of construction, gives varying maximum intensities for different 
tones. The heavy dots on the audiogram indicate these maxima. Tones 
used in the tests are indicated by arrows. Some of the semi-octaves of 
the lower part of the range were not tested because the physical condition 
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Chart 2.—Scattergram of threshold observations given by patients from 20 to 30 
years of age. Each dot is the threshold for one ear. The numbers in the vertical 
column are the intensity readings taken from the audiograms; those in the 
horizontal column indicate the pitch of the tones tested. 


of the patients limited the time allowed for the tests. One of us tested 
with the tone 5,793 double vibrations as a routine, while the other did 
not. This variation in procedure resulted in fewer observations for 
this tone, which will be noted in the charts. 
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The stimulus tones are presented to the ears by means of telephone 
receivers cushioned with sponge rubber pads. The receivers are held 
in place by means of a spring head band. A switch is arranged so that 
the tones are heard first in one ear and then in the other, which makes 
it possible to minimize the effects of auditory fatigue. When the thresh- 
old for a tone in one ear is ascertained, the stimulus is then presented 


3 OUYear Group 
70 Cases 


1 | 


Chart 3.—Scattergram of thresholds given by patients between 30 and 40 years 


of age. 


to the opposite ear. The procedure requires sustained attention for only 
a few seconds at a time. An interrupting switch with a signal key and 


light make it possible to check the accuracy of response. 

Three hundred and fifty-three records of patients, selected as being 
representative, were divided into groups according to the age of the 
patient. This gave sixty-eight in the third decade, seventy in the fourth, 
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seventy-eight in the fifth, eighty-five in the sixth decade and fifty-two 
who were over 60 years of age. 

The thresholds for each ear for the thirteen tones were tabulated 
in the form of “scattergrams’”’ which show the variation in the observa- 
tions. The calculation of the group “normal” on the basis of these 
observations was a problem in simple statistics. After consulting with 
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Chart 4.—Scattergram of thresholds given by patients between 40 and 50 years 
of age. 


Dr. Raymond Pearl, it was decided that the means of these observations 
would be more nearly representative than the medians. The means and 
mean variations, therefore, have been calculated and plotted as shown in 
the charts. 

Chart 2 shows the scattergram for the threshold observations taken 
from the audiograms of the sixty-eight patients (136 ears) between 20 
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and 30 years of age. The figures in the vertical column correspond to 
those shown in the audiogram of chart 1 as hearing loss (sensation 
units). Those in the horizontal column indicate the pitch of the tones 
which were used in the tests. Each dot on the scattergram represents 
a threshold observation for one ear. 

Several points of interest are noticeable in this scattergram: 1. The 
scattering for the thresholds for the tone 1,024 double vibrations and 
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Chart 5.—Scattergram of thresholds given by patients between 50 and 60 years 
of age. 


for those of lower pitch is quite uniform. 2. For tones of higher pitch, 
the scattering area broadens and appears to be most marked at 8,192 
double vibrations. 3. The tones above 2,048 double vibrations are heard 
well by many patients in this group, some hearing them at an intensity 
less than the indicated normal (marked O on the chart). 4. Seventy- 
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one ears heard the highest tone (16,384 double vibrations). Chart 1 
shows the maximum intensity to be but 40 sensation units. It has been 
shown * that louder tones of this frequency would probably have been 
audible to many. 5. The number of recorded thresholds for the tone 
5,793 double vibrations is less than for the two adjoining tones (4,096 
and 8,192 double vibrations). This, as already stated, is due to the 
fact that but one examiner used as a routine this tone as a stimulus. 
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Chart 6.—Scattergram of thresholds given by patients over 60 years of age. 


Chart 3 shows a similar arrangement for the thresholds given by the 
seventy patients between 30 and 40 years of age. There are several 
interesting facts to be noted in comparing charts 2 and 3. 1. The scat- 
tering of observations below 1,024 double vibrations is similar in both 
groups. 2. Fewer observers in the 30 year group heard the high pitched 


1. Bunch, C. C.: The Monochord in Upper Limit Determinations as an 
Adjunct to Audiometry, Ann. Otol. 37:372, 1928. 
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tones (above 1,024 double vibrations) better than the indicated normal. 
3. Only thirty-eight ears in the older group heard the highest tone 
(16,384 double vibrations), as compared with seventy-one of the 
younger group. This shows that the many patients of the fourth decade 
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Chart 7—The heavy broken line is the mean for the 20 year group calculated 


from the threshold observations shown in chart 2. The lines of dashes are the 
mean variations. 
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Chart 8.—Mean and mean variations for the 30 year group calculated from chart 3. 


have less acuity for tones above 1,024 double vibrations than do those 
of the third. 


Chart 4 is the scattergram for the threshold observations of the 
patients between 40 and 50 years of age; chart 5, for the group between 
50 and 60; and chart 6, for the group of observers over 60 years of age. 
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The trend indicated in the comparison of the first two groups is more 


and more marked in each successive age group. There is a greater loss 
of acuity for tones of high pitch in each successive decade while low 
tones are heard with almost equal acuity by all groups. 
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Chart 9.—Mean and mean variations for the 40 year group calculated from chart 4. 
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Chart 10.—Mean and mean variations for the 50 year group calculated from chart 5. 


This is further illustrated in the calculation of the means and mean 
variations on the basis of these observations. These are shown in charts 
7, 8, 9, 10 and 11. In these figures the means are indicated by the 
heavy broken line and the mean variations by the lines of dashes. The 
means for the highest tones in the curves for the last three decades have 
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been omitted because too few observers in the older groups were able to 
hear these high tones. The calculation of the means and mean variations 
on the basis of the few thresholds recorded for these high tones would 
be valueless. The scattering of the observations is revealed in these 
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Chart 11.—Mean and mean variation for the group over 60 years of age calcu- 
lated from chart 6. 
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Chart 12.—The means for all groups. Note that low tones are heard equally 
well by all groups while there is a drop in acuity for high tones in each successive 
age group. 


curves by the distance between the mean and the mean variation. It 
will be noted that this distance is greater for high than for low pitched 
tones, and that it is almost equal in the curves of all groups for tones 
under 1,024 double vibrations. 
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The means for the different groups are plotted together in chart 12. 
The age differences are shown here rather strikingly. It will be noted 
that the means for all age groups are close together up to 512 double 
vibrations, where the oldest group drops slightly. At 1,024 and 2,048 
double vibrations, the means for the two youngest groups are still 
together, while those for the older groups have fallen. For tones of 
higher pitch, each successively older group lies lower on the chart. 

The means and mean variations for each tone according to age are 
shown in chart 13. The pitch is shown directly above each curve. The 
vertical columns show the intensity readings for the means and mean 
variations, and the ages are shown on the horizontal line. Tones of a 
pitch of 32 and 64 double vibrations appear to be equally well heard by 
all groups. In fact, the mean for the oldest group is slightly higher than 
that for the youngest for 32 double vibrations. The drop indicated at 
128 double vibrations is uniform but very slight and seems to be denied 
for 256 double vibrations. The 50, and more definitely, the 60 year 
groups, have dropped at 512 double vibrations; 1,024 and 2,048 double 
vibrations are heard equally well by the two youngest groups, but the 
40, 50 and 60 year groups are definitely lower. At 4,096 double vibra- 
tions, the drop is sharp and consistently lower for each successive age 
group. The curve for 5,793 double vibrations is irregular for the fore- 
going reasons. The drop at 8,192 double vibrations appears almost 
parabolic. The graphs for the tones of higher pitch are not given because 
only a few patients in the more advanced age groups could hear these 
tones at their maximum intensity. 


SUMMARY 


Three hundred and fifty-three patients in the medical and surgical 


departments of the Johns Hopkins Hospital who had no subjective indi- 
cation of deafness were tested with the Western Electric 14 audiometer, 
tones from 32 to 16,384 double vibrations being used as stimuli. The 
records were grouped according to the ages of the patients, and the 
threshold readings were tabulated in the form of scattergrams. 
The means and mean variations for the thresholds were calculated. 
The means for all groups differ very little for tones under 512 double 
vibrations. Observers over 60 years of age have an average threshold 
which is lower than the other groups for 512 double vibrations. Those 
in the fourth decade hear 2,048 double vibrations as well as those in the 
third, but each successively older group shows increasing loss for this 
tone. For tones of higher pitch, each successive age group shows a 
decrease in sensitivity, few in the older groups being able to hear the 
high pitched tones produced by the audiometer at its maximum 
intensity. 





PRESENT STATUS OF INTRANASAL OPERA- 
TIONS FOR THE RELIEF OF INVOLVE- 
MENT OF THE OPTIC NERVE* 


RALPH A. FENTON, M.D. 


PORTLAND, ORE, 


Since those remote days—‘“l’Age de pierre de rhinologie’” —when 
operation on the sphenoid sinus was first considered impossible and later 
frightfully dangerous, the tide of optimism respecting surgical results 
has been subjected to many fluctuations, and much wreckage litters these 
stormy shores. Ethmoid and sphenoid sinuses alike have suffered from 
the attacks of overenthusiastic and underskilled operators, who have 
had little experience with cadavers and less radiologic study and who 
have torn blindly through middle turbinates and scrambled up a sup- 
purating, unrecognizable mass of cellular débris. Too frequently nasal 
operation has been advised when other sources of toxic irritation to 
the optic nerve—tobacco, alcohol, multiple sclerosis, syphilis, the teeth, 
tonsils, gallbladder and the prostate—have passed unconsidered. Cer- 
tain observers have maintained that from 50 to 80 per cent of patients 
with acute optic neuritis will get well untreated except by ocular rest 


and proper diet in the absence of discoverable toxic foci.* It is there- 
fore not surprising that so eminent an ophthalmologist as Sir John 
Herbert Parsons, when the guest of this society a few years ago, 
expressed decided skepticism regarding the intranasal etiology of optic 
neuritis,?> and American ophthalmologists, though early recognizing the 


probability of this type of infective process, have debated the worth of 
the results of otolaryngologists for a good many years. How far are 
the latter to blame for this dissatisfaction ? 

The recent presidential address of Peter* before the American 
Academy was an agreeable contrast to many discussions of this topic. 


* Submitted for publication, Jan. 26, 1929. 

* Read before the Western Section, American Laryngological, Rhinological 
and Otological Society, Victoria, B. C., Jan. 17, 1929. 

1. Canuyt and Terracol: Le sinus sphénoidal, Paris, Masson et Cie., 1925, 
p. 278 (bibliography). 

2. Lenoir and Beaujeu: Nevrite optique aiguée, Ann. d’ocul. 161:502, 1924. 
Chaillous, J.: Guérison spontanée des nevrites retrobulbaires aiguées, Ann. d’ocul. 
161:106, 1924. Davids, H.: Der endonasale Ejingriff bei Erkrankungen der 
Sehnerven, Arch. f. Augenh. 115:66, 1924. Etienne, R.: Sympt6mes oculaires et 
orbitaires dans les sinusites sphénoidiennes, Thése de Paris, 1921. 

3. Parsons, John Herbert: Retrobulbar Neuritis, Northwest Med. 24:4, 1925. 

4. Peter, Luther C.: President’s Address, Tr. Am. Acad. Ophth. & Oto- 
laryng., 1928. 
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‘ 

He was frankly convinced of the desirability of radical operation and 
cited notable instances of visual fields with defects returning to normal 
after operation, with a minimum of subsequent atrophy when operation 
was done early. Peter has, of course, enjoyed the collaboration of 
rhinologists skilful enough to be radical without unnecessary trauma, 
although he voiced a not uncommon complaint among ophthalmologists, 
that they hesitate to operate on apparently normal noses. 

The pathologic process in this invasion of the optic nerve sheath is 
familiar, as a result of the basic work of de Lapersonne,® van der 
Hoeve,® Loeb? and Leon White.* Before his untimely death, the last 
mentioned author departed somewhat from his early views of the 
influence of a congenitally small or pneumatized optic foramen 
“strangling” the swollen nerve, and was disposed to consider the 
adjacent nasal sinuses last among possible causes of neuritis. High 
resistance of the dural envelop (evidenced familiarly in the course of 
many mastoid suppurations), while not preventing that edema which is 
so fatal to the papillomacular bundle, nevertheless must be largely 
responsible for the infrequency of neuritis from direct extension of 
suppurative sinusitis. The studies of Onodi*® and Schaeffer ™ and, 
more recently, of Canuyt and Terracol ** exhibit optic nerves in every 
possible relation to one or both sphenoids, to the posterior ethmoids 
alone, to the ethmoids and sphenoids in combination or to the sphenoid 
extension into the lesser wing. Postural suction-filling of the posterior 
cells with iodized oil 40 per cent, after the methods of Proetz, will show 
overlapping, imperfect filling and thickened membranes much better 
than any attempt at direct injection. In the presence of an enlarged 
blind spot, color scotomas, etc., ocular manifestations varying from 
day to day, such irregularities in the silhouttes produced by the iodized 
oil assume diagnostic significance. 
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What changes in operative procedure have arisen during the past 
few years? Have American surgeons become more or less conservative 
when asked to attack the menace of blindness from spheno-ethmoidal 
involvement? Has the ophthalmologist’s indecision regarding possible 
benefit from intranasal operations communicated itself to otolaryn- 
gologists ? 

To the last question, one may safely answer no. The President of 
this society made statements twenty-three years ago which are entirely 
valid today: “It is necessary all the more to depend on painstaking and 
often-repeated nasal examinations, if we wish to clear up a certain 
percentage of obscure ocular symptoms. Furthermore, now that the 
ophthalmologists have found it necessary to confine their study more 
and more to the eye, it is incumbent upon those of us who are doing 
eye work to keep ourselves and them fully alive to the progress that is 
being made in this line.” ** 

Transantral methods date back to Jansen ** in 1894 and transfrontal 
to Killian *® and others about 1900. Guisez*® and many others have 
recently followed the transorbital route. The transseptal method of 
Hirsch ** for pituitary tumors was popularized by Segura** for 
sphenoidal work about 1920. 

Many German clinicians incline toward Halle’s flap method of 
ethmoid approach, with retention of much of the middle turbinate, and 
some approve of his idea of covering in the sphenoidal opening by four 
flaps of mucosa formed by a preliminary cross-shaped incision and 
packed back into place.’® Others, and also the Austrians and the French, 
consider Halle’s approach and flaps time-consuming for posterior cases, 
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and prefer the classic method of Hajek,”° in which hook and forceps are 
used. Such simplified technic seems to be preferred in Scandinavia, 
Italy and Holland also, with the addition of the use of forceps, as advo- 
cated by Luc and Grtinwald. French and other Latin clinics follow 
Luc’s * method of crushing and avulsion after removal of the anterior 
end of the middle turbinate, with the addition of various hooks, divul- 
sors and especially the punch of Faraci. Segura of Buenos Aires has 
achieved much popularity for the transseptal route,'* but while this gives 
an unexcelled clearance to the sphenoids, it leaves the posterior ethmoids 
untouched.’ If this operation produces favorable results in retrobulbar 
neuritis, they must come, therefore, from its destruction of the upper 
septum and sphenoidal rostrum. Canuyt and Terracol’? favored the 
transethmoidal route. Certain English clinicians have recently been 
employing the Sluder technic, although St. Clair Thomson,”* Tilley 
and Watson Williams have long adhered to conservative intranasal 
methods based on Hajek’s early work. Horgan,”* like Sewall, has 
recently revived the orbital approach, while in Australia, Verge ** is 
again using the frontal-ethmoidal route of Killian. 

Mosher *° clarified the somewhat brutal transantral procedures of 
Jansen ** by his careful anatomic studies, and many otolaryngologists 
have formed their ethmoidal technic on the rules laid down by him and 
by Skillern.2° The brilliant work of Sluder created a group of ardent 


supporters ; but, like that of Ballenger, his technic was not uniformly 
successful in hands less skilful. Many operators now attempt to save 
the anterior part of the middle turbinate, removing the posterior tip and 
underlying cells and taking down high bony thickenings of the septum.*? 
For this special purpose, the brilliant technic of Sewall’s transorbital 
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approach rarely seems necessary.** If the antrum is also involved, 
access to the ethmoid and sphenoid is usually easy, and such drainage is 
excellent. Kistner recently demonstrated to me a fine example of poly- 
poid swelling in a closed sphenoid reached through the antrum; the only 
indication for operation had been a rapidly enlarging blind spot. 
Antrum and sphenoid both presented extensive mucosal thickening, yet 
in the absence of nasal symptoms it had been difficult to convince this 
patient of the urgency of an operation to cure the condition of the eye. 

For obvious reasons the sphenoidal mucosa is rarely curetted by the 
intranasal route ; nevertheless, eye symptoms may be stirred up repeat- 
edly if the mucosa remains inflamed or thickened. I am reminded of 
three cases in which the broad, new bony ostium tended to become nar- 
rowed by a thin circular collar of scar tissue; these people soon began 
to complain not only of the classic “posterior” headache, but also photo- 
phores, flickering of the letters and tiring after a few minutes at reading 
or sewing, and they were greatly worried. These patients were all oper- 
ated on from three to seven years ago. It has been necessary merely 
to snip away this girdle of diaphragm of scar tissue to secure free 
circulation of air again and complete freedom from eye symptoms. 
One syphilitic patient, with a negative Wassermann reaction, has 
required this relief three times in four years. In two of these cases 
the sphenoidal mucosa has again become boggy, and I have had to pull 
out polypoid areas through the enlarged ostium. When severe inflam- 
mation is present, the whole membrane can rarely be pulled out like the 
skin from an eggshell, as Canuyt said.1 Workers in this field have 
doubtless all had patients who mentioned seeing showers of “red sparks” 
when the operator nears the optic canal; and it will generally be found 
by injection of iodized oil that such people have a considerable degree 
of encirclement of the nerve by the sphenoid or ethmoid cavities. Occa- 
sionally, such a patient will fuss about transitory visual phenomena 
more than about lacrimation or mastoid-occipital headache, when 
phenolized oil is injected, according to the method of Sluder, or when 
iodized oilis used. Indeed, Lynch ** advises of two cases in which instilla- 
tion of iodized oil so aggravated the ocular symptoms that immediate 
operation was necessary; vision was entirely recovered in both. 

Now if it is a good surgical procedure and common sense to open 
and aerate a closed sphenoid in order to do away with occipital neuralgia, 
why should one not perform the same operation, with equal confidence, 
in order to prevent blindness? This is, of course, no field for the tyro, 
and it imposes a most difficult task on one’s depth perception. Of about 
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ten patients whom I can recall, not one has become blind, and all have 
retained fairly useful vision. These cases were practically all cases of 
low grade infections, with little if any visible pus, and nothing except 
occasional lateral pharyngitis and questionable roentgenologic manifesta- 
tions to suggest spheno-ethmoidal involvement. Fortunately, these 
cases are rare, but I shall keep on operating as they occur, relying on the 
opinions of Posey, Knapp, Weeks, Luther Peter, Wilder, Ellett and 
other American ophthalmologists of wide experience. Peter * suggested 
“a frank conference between the ophthalmologist, the rhinologist and 
the patient, in which the dangers should be frankly discussed. If, by a 
process of elimination, the usual probable causes of uveitis can be 
excluded, especially when the ocular disease is unilateral, it would 
seem that conservative exploratory surgery will offer less risk to the 
patient’s welfare than permanently damaged vision.” 

To amplify my limited experience and to help in this discussion, 
Drs. Mosher,®® Skillern,** Hurd,*? Beck ** and Lynch * have recently 
been kind enough to favor me with brief comments based on their exten- 
sive work in this field. They have all seen numerous patient’s in whom 
the optic nerve was involved and in whom the visual disturbance was 
relieved by operation. Mosher, who now rarely operates in this region, 
cited the operative results of Leon White, stating that the latter always 
eliminated dental and tonsillar sepsis before attacking the sinuses. 
(This seems an order generally adhered to in the United States.) Hurd 
also emphasized dental sepsis, and Lynch that from the tonsils. None 
of them found that medical treatment of the nose gives more than 
passing help. 

Agreeing with the observations of European pathologists, these 
observers find the gross pathologic changes slight, if visible at all; a 
purulent, draining sinusitis is almost never present.** Skillern found 
closed (or practically closed) cavities, which contained an acrid serous 
secretion rather than pus. Hurd and Lynch remarked on the low 
intensity of this ethmosphenoiditis without pus. Beck found little 
change on microscopic examination, even of tissue removed in his most 
startling case fifteen years ago; the patient was led in to him practically 
blind, and now has 20/30 vision. He maintained that blockage of a 
sinus without clinical manifestations is responsible for severe edema of 
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the optic nerve sheath, and that operation lessens this dangerous edema. 
The whole matter was recently presented before the Chicago Ophthal- 
mological Society, and the question became greatly confused because 
tobacco amblyopia, pseudodiagnoses of multiple sclerosis, and like causes 
of disease of the optic nerve were brought into the discussion. 
Obviously, the ophthalmologist does not have accurate means of dis- 
tinguishing between the appearances of the visual fields and the fundus 
caused by these various neural disturbances and must turn to the 
rhinologist, the dentist, the serologist and the radiologist for help. 

Skillern advised resection of a large portion of the anterior 
sphenoidal wall and of those posterior ethmoidal cells nearer to the 
sphenoid ; this is also the practice of Beck, Lynch and Hurd. The 
necessity for work on the septum is stressed by Beck, who avoids 
simultaneous work on the antrum and frontal sinus if possible. Lynch 
reported one case of blindness in which middle turbinectomy alone 
effected a cure. 

None of these men had ever seen a patient in whom an intranasal 
operation seemed to make the eyes worse; and they agreed that iminent 
blindness is an indication for radical operation on the ethmoid, the 
sphenoid or both, and is a challenge to surgical judgment. Rare though 
these cases may be, they offer much greater hope of cure than any other 
sorts of optic neuritis, if diagnosis and operation are not delayed.*® 

The consensus of present American opinion would thus seem to 
favor intranasal operation for the relief of optic neuritis caused by 
congestive lesions of the posterior group of nasal sinuses. Such an 
operation should be only so radical as to secure decongestion, aeration 
and release of pressure but not so radical as to invade, traverse or 
inflame otherwise uninvolved structures. Surgeons performing radical 
and conservative operations have claimed equally brilliant results; *° 
but, as Portmann ** pointed out: “Les uns et les autres ne constatent 
le plus souvent rien d’anormal dans les cavités curetteés: en effet, les 
sinus ne sont pas infectés, lla muqueuse est normale, l’intervention agit 
donc par simple saignée locale et surtout en aérant les cavités 
postérieures.” (Neither finds, most frequently, anything abnormal in 
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the curetted cavities ; in fact, the sinuses are not infected and the mucosa 
is normal; the operation is effective, therefore through local blood- 
letting and especially by aeration of the posterior cavities.) One should 
heed Skillern’s warning: ** “Of course all these things depend upon 
the astuteness and manual dexterity of the operator, as well as his 
knowledge of the spheno-ethmoidal region. Take two similar cases: 
one man will make a cure and the other man a mess, yet both have 
attempted the same procedure.” To the victim of rapidly advancing 
blindness we owe our highest duty as surgeons, realizing humbly that 


“Oft expectation fails, and most oft there 
Where most it promises; and oft it hits 
Where hope is coldest and despair most fits.”’ 
—Shakespeare, “All’s Well that Ends Well,” Act. II., sce. 1.. 
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In 1924, R. L. Wegel and C. E. Lane? of the Western Electric 
Laboratories propounded an interesting theory as to the function of the 
cochlea. Briefly, the mechanism was explained as follows: 


The stapes, in responding to the sound pressure received through the middle 
ear, is displaced in the oval window, causing a mass movement of the liquid in 
the scala vestibuli and scala tympani, which except for a small yielding of the 
labyrinthine walls, results in an equal and opposite displacement of the membrane 
of the round window. This mass movement of the liquid can take place only by 
means of the displacement of the basilar membrane or through the helicotrema. 
If the pressure change is very slow, the movement will take place through the 
helicotrema. If the pressure change is more rapid, i. e., if the frequency is 
increased, most of the movement will take place through the displacement of the 
basilar membrane. This displacement will have a well defined maximum at some 
definite point, the location of which depends on the frequency, and will decrease 
rapidly on either side of this maximum. As the frequency is increased, the posi- 
tion of the maximum approaches the proximal end of the membrane. 

The motion of the basilar membrane in any region may be assumed to produce 
a stimulus of the nerve terminals in that region. This stimulus may be due to the 
relative motion of the basilar and tectorial membranes, or flexure of the basilar 
membrane, or to both. 


The authors called attention to the constantly decreasing cross- 
section of the two scalae, to the increasing width and flexibility of the 
basilar membrane and to its decreasing thickness from the basal turn to 
the helicotrema. These factors, they claimed, are responsible for the 
allocation of the various frequencies to various areas along the mem- 
brane, the higher notes being mediated by the basal turns and the lower 
notes by areas near the helicotrema. 

This hypothesis has many interesting implications (to be pointed out 


later in the present article), but requires a rather sweeping basic assump- 
tion for its support, namely, that the movements of the footplate of the 
stapes are so regulated that they are always of the same amplitude. The 
measure of the travel or excursion of the footplate into the oval window 


would have to be a constant for all frequencies and volumes. Were it 


* Submitted for publication, April 1, 1929. 
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not so, the hearer would be unable to distinguish between an increase in 
intensity of the tone on the one hand, and a rise in its pitch on the other. 
If a given tone, stimulating the auditory branch of the eighth nerve by a 
displacement of a small portion of the basilar membrane in the region 
of the second turn, is suddenly increased in volume at its source of 
vibration, the ear drum receives and transmits a more energetic displace- 
ment than before. If one assumes a correspondingly greater excursion 
of the stapes with this increase in the intensity of the sound, one must 
also assume a greater speed for each movement of the oscillatory swing 
of the stapes. In each vibration the stapes attains a maximum speed at 
midpoint, that is, half way between its most distal and proximal points of 
zero velocity. If the entire travel occupies 0.002 seconds, the velocity of 
travel of the stapes at midpoint will depend on the length of the excursion 
(just as the velocity of the pendulum bob with a given length of string 
depends on the length of the swing, i.e., on the amount of displacement 
from the midpoint) ; if the entire excursion has only 0.002 seconds for 
its completion, an increase in length of excursion can be brought about 
only by an increase in velocity. The mass movement of the endolymph, 
which Wegel and Lane described, is routed through an area of the 
basilar membrane that depends on the velocity of this swing of the 
stapes. A great velocity produces a mass movement through the lower 
turn of the cochlea, while a thrust of low velocity allows the movement 
to proceed into the upper turn of the cochlea. If, then, it is possible to 
demonstrate that an increase in volume is accompanied by an increased 
movement of the stapes, the daily experience of pitch discrimination, 
irrespective of changes in volume, causes one to doubt the Wegel-Lane 
theory. 

The pertinent question, therefore, is: Is there a mechanism of the 
middle ear providing for a swing of the stapes constant in amplitude 
throughout the range of pitch and volume? Certain of our observations 
point to such a mechanism. 


‘OVERFLOW” OF NERVE EXCITATION 

Naturally, one looks for an adjusting mechanism in the function and 
connection of the two muscles of the middle ear. It is interesting to 
note that the stapedius and tensor tympani muscles are phylogenetically 
derived from pharyngeal and masticatory musculature, and their motor 
nerve fibers are not brought to them along the trunk of the eighth nerve, 
but are brought through special foramina from the seventh and fifth 
nerves. That they still continue to function as a part of the swallowing, 


masticatory and respiratory mechanisms may be demonstrated. A con- 


tinuous and even noise should be produced, involving many frequencies, 
from those that are within the vocal range to those that are mere 
hisses. Examples of this type of noise are: the sound of an automobile 
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or train, the rush of water into a partly filled tub, the hiss of escaping 
steam and the ringing of a door-bell. While attending to such a sound, 
one should set the jaws vigorously, yawn or swallow. It will be noticed 
that the character of the combined tone to which one is listening under- 
goes a decided change during the contraction of the muscles involved in 
these processes. The change seems to be in the relative intensity of the 
higher and lower frequencies. It may be argued that swallowing affects 
the air pressure in the middle ear through the eustachian tubes, and thus 
alters the tone ; but the tubes are not provided with open orifices and are, 
moreover, above the velum, and hence above the passage in which 
changes of pressure take place during swallowing. It may also be 
argued that movements of the jaw affect the tension of the tympani 
purely mechanically by a stretching of the external parts of the ear. It 
should be remembered, however, that the entire apparatus, muscle 
attachments and all, is mounted in a bony structure in such a way as to 
prevent just such disturbances. It seems likely that the phenomenon 
just described is the result of overflow of nerve impulses to the muscular 
adjusting mechanism of the ear from those muscles of the jaw and throat 
to which the tensor tympani and stapedius are phylogenetically related. 


NYSTAGMOID MOVEMENTS 


If one fixes the open end of a rubber tube in the outer meatus of 
one ear and holds the other between his lips and then utters a sharp, 
quick sound while gazing fixedly at some bright object, the object will 
seem to move suddenly in an angular direction of 45 degrees * toward 
the stimulated ear. If the sound is continuous and is suddenly increased 
in volume, the same effect is observed. The object immediately rights 
itself after this movement. On objective examination, the globe of the 
eye seems to tremble on this stimulation, and the lower lid closes slightly. 
If two tubes of equal length and diameter are used, one to each ear, and 
the opposite ends are held side by side in the mouth, so that the two ears 
are equally and simultaneously stimulated, no movement of the ocular 
image results. 


In the light of what is known about the cause of ocular nystagmus, 


one can infer only that this nystagmoid effect has been produced by a 


sudden increase in vestibular pressure, which somehow was immediately 
compensated for by an adjustment of the mechanism, an adjustment that 
remains constant so long as the tone remains unchanged in volume and 
pitch. It might be explained thus: The ear is adjusted to a relatively 
weak intensity of sound. The arrangement provides for all possible 


2. This tone should be a conveniently low tone. It may require a few moments’ 
experimentation to find the pitch that is consonant with the length of tube that 
has been selected. The demonstration is most effective when this correct pitch is 
employed. 
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amplification of the incoming vibrations. Suddenly, while the ear is so 
adjusted, the intensity increases. Before the reflex adjustment of the 
ossicular chain can take place, the first few vibrations have been shot 
through to the oval window with great force causing the stimulation of 
the sensory organs in the ampullae, thus producing the nystagmus, and 
also stimulating the sensory endings in the vestibule, and thus, probably, 
furnishing the afferent impulses involved in the reflex compensation of 
the muscles of the middle ear. As soon as this adjustment has taken 
place, the pressure returns to normal in the vestibule; the ampullae are 
no longer stimulated, and the nystagmoid movement has ceased. 

When the normal labyrinths of the two ears receive equal stimulation 
in the caloric test, no nystagmus results. The ocular adjustment of 
nystagmus follows only the unequal pressure stimulations in the two 
ears. Similarly, the simultaneous stimulation of both vestibules by our 
voice test causes no ocular movements. It would not be too great a leap, 
therefore, to infer that the sudden onset of the stimulation causes a 
vestibular pressure, which is immediately reflexly compensated for. 


BEAT-TONE PHENOMENA 

There is in this adjusting mechanism something interestingly 
analogous to the adjustment of the iris. A flickering light is unpleasant 
because it tends to initiate a separate adjustment for each change in 
intensity of the light. If, however, the flicker becomes fast enough, so 
that between periods of maximum intensity the adjusting mechanism 
fails to relax at all, the light is no longer uncomfortable. This phe- 
nomenon is present also in the perception of the beat-tone, which, 
because of its change in intensity, requires a change in muscular adjust- 
ment. As the beat tone increases in frequency, a point of greatest dis- 
comfort is reached at about 32 per second. 

Howell quoted Mayhew as finding that the human reflex time is 
0.0313 second. Significantly at that rate, thirty-two movements per 
second would be close to the limit of reflex response and could reason- 
ably be expected to cause discomfort. As the number of beats increases 
beyond this point the tone becomes less and less jarring and finally 
becomes distinctly pleasant to the educated ear. At this point, obviously, 
the muscular adjustment is constant ; no change of tonus takes place. 

It is apparent from certain observations (to be reported later) that 
this adjustment of the ossicular chain is through a reflex that is 
dominantly ipsolateral. In many persons, however, it can be elicited 
bilaterally. Let the two ears be stimulated simultaneously by two forks 
of the same pitch, one held to the auricle of each ear. Draw one of them 
(say, the right) away suddenly. The subject will experience a sense of 
“fulness” in that ear exactly similar to that experienced on retraction of 
the drum caused by swallowing with the nostrils closed. If the fork is 
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returned to that ear, the sense of “fulness” disappears. One notices no 
unusual sensation from the drum, even though retracted, if it is vibrating 
to the tone of the fork, but if it is reflexly retracted by stimulation from 
the opposite (left) ear, alone, the condition is perceived as unusual and 
is interpreted as an unnatural condition in the right. 


OTOSCOPE DEMONSTRATION 

We developed a technic for controlling the movements of the ear 
drum and for watching them when reflexly produced. 

The initial demonstration consisted of decreasing the air pressure in 
the auditory canal external to the tympanic membrane with the use 
of the standard Siegel otoscope. The pressure bulb was compressed ; 
the scope was then fitted snugly into the ear, and the bulb was released. 
The tympanic membrane was seen to bulge toward the scope. The 
handle of the malleus, however, seemed fixed and did not move with the 
drum. A tuning fork C-128 vibrating on the vertex of the skull was 
heard distinctly, without alteration, by the subject. 

The process was then reversed. The otoscope was placed in position 
with the bulb released. The air pressure in the external canal was then 
increased by compression of the otoscope bulb and the tympanic mem- 
brane was seen to move inward away from the observer together with 
the handle of the malleus, thus assuming the position of acute retraction 


with foreshortening of the malleus. The vibrating tuning fork on the 
vertex was not heard in the ear on which the experiment was performed. 
The fork placed on the otoscope could not be heard when the bulb was 


compressed. 

It would appear, then, that the malleus cannot be moved outward, 
having a definite limitation of excursion, but may be moved inward 
toward the cochlea and in doing so has a damping action on tone dis- 
cernment. The experiments were repeated, using different subjects 
always with the same result. A rubber tube of larger caliber than that 
of the nipple of the Siegel otoscope was next attached, so that there was 
enough leak to avoid pressure in the otoscope. The lens of the otoscope 
was marked with a small criss-cross or grid. The scope was placed in 
the ear, and the subject placed the rubber tube in his mouth and pro- 
ceeded to hum the chromatic scale through the tube. (This produces a 
very loud tone in the ear on which the experiment is performed.) The 
observer watched the tympanic membrane through the grid-marked 
lens. When the hummed tone harmonized with the diameter and length 
of the tube, the tympanic membrane, with the handle of the malleus, 
was seen to retract. The reflected cone of light was seen to alter and 
break. The angle formed by the cone of light and the handle of the 
malleus became more acute as seen through the grid. As this retraction 
took place, the subject experienced pain in the ear. The pain subsided 
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when the drum relaxed. When the tone was prolonged, the drum 
resumed its normal relation. This is explained by fatigue of the tensor 
tympani muscle. 

In addition to these observations of our own, leading one to assume 
that there is an adjusting mechanism of the middle ear, stand the 


scholarly researches of Bezold reported in 1897 in Priifung des 


menschlichen Gehdrorgans. He experimented with the sectioning of 
the tensor tympani and found a definite increase in vestibular pressure 
after cutting this muscle away from its insertion on the malleus. 

We are inclined, therefore, to assume that it is not impossible that 
the thrust of the footplate of the stapes is regulated to admit of a con- 
stant amplitude of vibration, just as the pupil of the eye is adjusted to 
admit a given and constant intensity of light within the range of the 
natural illumination of the objects one is accustomed to gaze on. On 
that assumption, the theory of Wegel and Lane would safely rest. The 
two theories taken together serve to explain many of the phenomena of 
hearing. 

THE LIMITS OF HEARING 

Why cannot one perceive as a tone a series of periodic vibrations 
at the rate of 10 per second? 1. Because vestibular stimulation sets up 
a reflex adjustment of the ossicles of the ear of so short a cycle that it 
does not last from one vibration to the next. A separate adjustment is 
made for each vibration. As the number of vibrations is increased, 
however, a point is reached when these vestibular impulses furnish a 
tetanic stimulation to the adjusting muscles and thus hold it in constant 
tonus appropriate to the intensity of the stimulation. 2. Because ten 
vibrations cause so slow a movement of the mass of endolymph in the 
cochlea that the displacement can take place through the helicotrema 
without disturbing the basilar membrane. If the number of vibrations 
is increased, however, the curving and the narrowing of the scala vestib- 
uli will not admit of the mass movement through the helicotrema, but 
will force a displacement of the basilar membrane at some point short of 
the helix. 

As the number of vibrations per second increases, the speed of 
thrust of each movement of the stapes increases, and the point of yield- 
ing of the basilar membrane approaches the basal coil. If the speed is 
increased to this point, all movement of the membrane is limited to the 
basal end, and the sense of pitch discrimination vanishes. While the 
mass movement is taking place through the upper coils, a slight change 
in the point of stimulation gives one a sense of change of pitch, say of 
from 435 to 440 double vibrations ; but the region of the end of the basal 
coil must handle such a long range of high frequencies that discrimina- 
tion is difficult, if not impossible. If the frequency is further increased, 
the inertia of the mechanism prevents any movement of the endolymph. 
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ARGUMENTS FROM STRUCTURE 
It is an interesting and significant fact that the cochlea of the new- 
born infant is full grown. It will not increase in size as he approaches 
adulthood. Evidently for the range of hearing that he requires, a certain 
length of cochlear canal is needed. Were the canal as much shorter than 
the adult’s canal as the child’s leg is shorter than the adult’s leg, the 
helicotrema would be so near the oval window as to cut off the lower 
range of the child’s hearing, the range he needs for perception of speech. 
The fact that the canal is shaped like a snail-shell, increasing in 
curvature and decreasing in area of cross-section as one approaches 
the helicotrema is sound argument for the Wegel-Lane theory. The 
“resonance” theory of sound perception or the “standing-wave” theory 
could as easily (perhaps more easily) be worked out in a straight tube 
mounted vertically, parallel to the cranial surface. In many of the lower 
forms of animal life, the hearing tube is not curved. This change of 

model must have had some mechanical significance. 


CENTRAL BEAT TONE 

If two forks of a difference of 10 vibrations are sounded simul- 
taneously, one at each ear, a distinct beat tone will be perceived. The 
mechanism of this beat tone is different from the beat tone that would be 
produced were the forks sounded at the same ear, and yet the subjective 
effects are fairly similar. In one case the ear is stimulated with vibra- 
tions that are constant in intensity, and in the other with vibrations that 
rhythmically vary in intensity. How can the former condition produce a 
sensation of varying intensity? The mechanism is probably this: Ten 
times per second the two frequencies coincide as to maxima of air con- 
densations. At that point the combined stimulation of the vestibular 
apparatus of both ears causes a strong reflex increase of tonus of the 
adjusting musculature. This produces a kinesthetic sensation that the 
subject interprets as an increase in volume. Ten times per second, also, 
the regions of rarefaction coincide, which again produces a reflex adjust- 
ment opposite in effect, interpreted as a decrease in volume, while all the 
while the actual volumes have remained constant except for the gradual 
diminishing that one expects from vibrating forks. 


MECHANISM OF THE OSSICULAR CHAIN 


Examination of ‘the attachments of the tensor tympani and the 
stapedius muscles reveals the nature of the mechanism of the middle 
ear. The two muscles are so adjusted that they act as direct antagonists. 
The relaxation of one muscle tends to support the contraction of the 
other. The tensor tympani muscle, arising in the structure of the 


eustachian tube, passes forward and becomes ligamentous passing 
through a pulley turning forward and inserting into the body of the 
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malleus below its swinging attachment. Contraction of the tensor 
tympani muscle, therefore, will cause the handle of the malleus to swing 
inward. The stapedius muscle arises in the pyramid and inserts into the 
neck of the stapes. The malleus is constructed as a bent lever with its 
fulcrum at the point of bending just inferior to the short process. When 
the umbo is forced inward by a movement of the drum, the opposite end 
is moved away from the oval window. 

The pressure of the fulcrum of the malleus is discernible on the 
tympanic membrane itself by a noticeable increase in the prominence of 
the short process accompanying a foreshortening of the long process 
as the membrane is drawn inward. Were the malleus provided with a 
fulcrum at its head, the short process would become even less prominent 
during retraction. The movement of the malleus is more nearly in the 
direction of the external canal than it is at right angles to the surface of 
the membrana tympani. The head of the malleus, articulating with the 
body of the incus, causes it to swing on the tip of the short process as a 
fulcrum, so that the long process of the incus describes a small arc. The 
tip of the long process of the incus, articulating with the neck of 
the stapes, thereby rocks the stapes in its seat in the oval window. 
There is, thus, a compound lever with two fulcrums so arranged that a 
movement of the handle of the malleus is accompanied by a movement 
in the opposite direction of the long process of the incus. Thus an 
inward thrust of the ear drum is accompanied by an outward thrust 
of the footplate of the stapes. The pull of the contracting stapedius 
augments the inward swing of the stapes, by stiffening the incostapedial 
joint, while the contraction of the tensor tympani promotes its outward 
swing. Any change in the position of the footplate of the stapes causes 
a change of pressure in the endolymph. If the inward swing of the 
stapes is too forceful, as in a loud voice, the sensory epithelium of the 
vestibule is stimulated by the increase of pressure, and by reciprocal 
reflex innervation, the tensor tympani is caused to contract and the 
stapedius to relax. On the other hand, in the attempt to hear a faint 
tone, the opposite adjustment of the musculature takes place; the 
stapedius is contracted and the tensor tympani is relaxed, increasing the 
span through which the drum is free to move. 

This theory explains many clinical observations. Persons with 
atrophy of the tensor tympani muscle probably have a loss of response in 
the muscle, a loss of balance between the tensor tympani muscle and the 
stapedius muscle. The popular therapeutic measure of manipulation of 
the eustachian tube and inflation can be of little or no value. Progressive 
deafness, common in advancing years, associated with general muscular 
weakening and atrophy, is satisfactorily explained by our theory of 
endolymph pressure through muscular imbalance. It is possible that 
in the therapy of disorders of hearing too much emphasis is placed on 
local measures. 
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SUMMARY 

By way of summarizing these arguments, the following general inter 
pretation might be made: 

1. The sensory equipment of the ear is kinesthetic. 

2. The ear is provided with a mechanism for maintaining a constant 
pressure in the vestibule. 

3. The neuromuscular activity of this mechanism causes, through 
the mediation of cerebral centers with which it is connected, a sensation 
of volume. 

4. The sense of pitch is dependent on the kinesthetic stimulation of 
regions of the cochlea. 


5. The particular area stimulated depends on the speed of thrust of 


the stapes. 

6. This speed is directly dependent on the frequency of vibration 
because the length of thrust is kept constant throughout the range of 
pitch by the vestibulomuscular control of the ossicular chain. 





Clinical Notes 


A NEW LARYNGOLOGIC PHANTOM DEVISED BY 
FRANZ HASLINGER, M.D., VIENNA* 


Irwin I. Atper, M.D., NEw YorxkK 


My purpose is to describe and introduce to the medical profession at large, to 
institutions for medical education and to laryngologists, an invention by Dr. Franz 
Haslinger, of the Hajek Clinic, an instrument that might be used at medical 
schools and postgraduate institutions to better acquaint the students and practi- 
tioners with the anatomy and physiology of the larynx and to offer them an easier 
method of perfecting themselves in the various laryngeal manipulations and oper- 
ations by indirect illumination. 

The invention is a series of models or phantoms ranging from the model for 
simple localization of the various normal anatomic landmarks in the larynx, to 
replicas of the most severe and complicated laryngeal disease and, lastly, a breath- 
ing, pulsating man-sized phantom for bronchoscopic and esophagoscopic manipula- 
tions. The latter may be reported on at a later date. 

The phantom I wish to describe is the simple one that has proved so instruc- 
tive and interesting to many American laryngologists who have done special work 
in Vienna. As the illustration shows, it consists of an ordinary plaster of paris 
head, with the mouth wide open and an outstretched rubber tongue, as when a 
laryngoscopy is being performed by indirect illumination. The mouth has two rows 
of teeth, a red rubber soft palate and uvula, the anterior and posterior pillars and 
part of the posterior wall of the pharynx. This is mounted on an iron stand— 
which is simply an upright rod on a round metal base. 

Mounted on the rod to the back of the instrument, somewhat beneath the 
head, is a brass cylinder, which is so placed that when it is swung around in 
front it fits exactly under the model where the larynx would normally be present. 
Inside of this cylinder is the model of a normal larynx in the respiratory posi- 
tion, i. e., with the cords apart. This larynx is ingeniously made of a pink wax- 
like substance and has at various points of its surface small protruding wire 
ends. These wire ends are placed at seven strategic points: (1) vallecula, (2) 
anterior commissure, (3) posterior commissure, (4) right ventricular band, (5) 
left ventricular band, (6) right sinus pyriformis and (7) left sinus pyriformis. 

Connected to these points and running downward, out of sight, are a corre- 
sponding number of insulated wires which are in circuit with a small pocket 
flashlight battery, a dial board with seven calibrated contacts and a small electric 
bell. There is also in the circuit a metal probe mounted on an ordinary metal 
instrument handle, and curved for intralaryngeal manipulations. There is a chart 
attached to the apparatus showing which part of the larynx is connected by which 
wire (1 to 7) to the bell and the battery. 

If I wish to examine the vallecula with the probe, I turn the dial to the con- 
tact no. 1 which sends the electric current through to the wire terminal in the 
vallecula. After focusing my head mirror on an ordinary laryngeal mirror which 
is placed in the phantom’s mouth in the usual manner, as for an indirect laryngos- 
copy, I proceed to examine the vallecula with the probe that is attached to the 
phantom. When the probe is in the proper region, i. e., the vallecula, it comes 
in contact with the small protruding wire tip that is present there, thereby com- 
pleting the circuit, and the bell rings. Touching any other part of the larynx 


* Submitted for publication, Dec. 27, 1928. 
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or any other terminal will not ring the bell if the dial is on contact no. 1. In 
a similar fashion, by adjusting the dial to the other numbers in succession, and 
then by touching their corresponding laryngeal counterparts with the probe, the 
circuit is complete and the bell rings. 

It is evident that with a few minutes’ daily practice on this model, the begin- 
ning laryngologist will in a short time “be at home in the larynx” and be able to 
perform with a greater degree of confidence and skill the variety of intralaryngeal 
manipulations and operations that an otolaryngologist is called on to perform in 
his daily practice. It is also to be considered that with the perfection of one’s 
technic and with the complete intralaryngeal orientation that one can obtain by 
this exercise, the indication for direct laryngoscopy would be greatly diminished, 
especially for the simpler operations in the larynx. Lastly, but by no means least, 
this method of teaching the anatomy and physiology of the upper respiratory organs 
would do a great deal to remove the cobwebs that exist in the minds of almost all 








Laryngologic phantom. 


medical students about the structure and operation of these delicate but important 


organs, despite the best of didactic but abstract instruction on these subjects that 
now is given in many of the medical schools. 


A NEW COMBINED SUBMUCOUS DISSECTOR 
AND SUCTION CANNULA * 


D. W. Hamrick, M.D., Corintu, Miss. 


In doing submucous resections of the nasal septum, I have many times felt 
the need of a combined dissector and suction cannula. The only instrument of 
this type on the market, as far as I have been able to find, is one devised by 


* Submitted for publication, Jan. 10, 1929. 





656 ARCHIVES OF OTOLARYNGOLOGY 


Dr. Walker of Springfield, Mass. I have found this dissector to be too large and 
the dissecting point too short to be an ideal instrument in submucous work. 

After a few years, the average specialist in this line has usually become 
accustomed to a certain type of dissector, more often Freer’s than any other. The 
new dissector which I am offering is much the same size and shape as Freer’s 
single point elevator, except that the dissecting blade is a little narrower and 
the curve a little flatter than those in Freer’s instrument. 

The new dissector is simple in construction, being made of hollow tubular 
steel with a 2 mm. oval window through the dissecting blade 3 mm. from the 
dissecting edge of the instrument. When this dissector is attached to the usual 
suction apparatus, one has a dry field from the beginning to the end of the opera- 
tion. The instrument is made in two styles—one for sharp and one for blunt 


dissection. In separating the perichondrium and cartilage at the beginning of 


the operation, the sharp dissector is used; for the rest of the operation, the blunt 
dissector. 

The advantages of this new instrument may be summed up as follows: 

1. It is practically the same size and shape as the common submucous elevators, 
and therefore feels natural in the operator’s hands from the start. 

2. It gives an absolutely dry field, not only when dissecting, but also when 
the flat surface on either side is brought in contact with bleeding surfaces. 
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New combined submucous dissector and suction cannula. 


I am indebted to V. Mueller & Co. of Chicago for their help and cooperation 
in developing this instrument, which may be obtained from them. 


Filmore and Foote Streets. 





CAVERNOUS SINUS THROMBOSIS AND MENINGITIS 
FOLLOWING TONSILLECTOMY * 


CLARENCE IpE, M.D., Tucson, Ariz. 


The case was that of a Mexican boy who, on April 20, 1928, was operated on at 
the Annual Meeting of the State Medical Association for the removal of the 
tonsils. The method employed was the Sluder method with the crushing La Force 
tonsillotome. The boy was seen three days later and seemed to be progressing 
normally. Later that day, however, he began to complain of pain in the region 
of the right ear; two days later he suffered from severe general headache. On 
April 28, that is, eight days after the tonsillectomy, proptosis of the right eye 
developed. 

I saw the patient on May 1, at which time he presented atypical signs of 
cavernous sinus thrombosis, proptosis of the globe, chemosis and dryness of the 
cornea, lymphangitis of the right side of the face and neck, high temperature and 
delirium. Operative treatment seemed out of the question, and a few hours later 
the patient died. 


* Submitted for publication, Feb. 18, 1929. 
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Certain questions arise in connection with this complication. Is such a result 
more likely to follow a crushing Sluder operation in which one uses the La Force 
tonsillotome than one in which the dissection method and the snare are employed? 
Again, is infection forced into the veins in the region of the tonsil by ‘means 
of injection of local anesthetic? Finally, if the patient had been seen earlier and 
the diagnosis of cavernous sinus thrombosis made, would enucleation of the eye 
at that time and drainage of the sinus operated on through the orbit have offered 
any chance of recovery? 


A NEW INSTRUMENT FOR THE REDUCTION 
OF NASAL FRACTURES * 


SAMUEL SALINGER, M.D., CHICAGO 


One of the difficulties encountered in the reduction of nasal fractures is the 
liberation of overriding or depressed fragments. An attempt to replace lateral 
overriding by force frequently results in breaking of the thin edges of the fragments 














Instrument for the reduction of nasal fractures. 


with consequent loss of bony substance. In this type, as well as in the depressed 


fracture, it is necessary to raise the bony nasal bridge from within so as to free 
the bones from their unnatural position and permit replacement in the midline. 
To accomplish this frequently requires considerable force, as impaction is a common 
observation. 

The instrument that has been devised enables one to accomplish this purpose 
with ease. The thin intranasal portion is slipped into the nose and carried well 
under the bridge. The handle, which is set at an angle of approximately 60 degrees, 
fits the grip nicely and permits the operator to exert traction upward and forward 


* Submitted for publication, Feb. 14, 1929. 
* Made by V. Mueller & Co., Chicago. 
* Read at the Chicago Laryngological and Otological Society, Feb. 4, 1929. 





658 ARCHIVES OF OTOLARYNGOLOGY 


in the direction away from the plane of the face. In this manner, it is easy to 
lift the bridge clear of its impingements so that it can be swung back to its natural 
position. If the fracture involves just one side, it will be necessary only to apply 
pressure with the flat blade from within against the depressed fragment to 
accomplish its replacement. 


25 East Washington Street. 





Progress in Otolaryngology 


PROGRESSIVE DEAFNESS, OTOSCLEROSIS AND 
DISEASES OF THE LABYRINTH 
A REVIEW OF THE LITERATURE OF 1928 * 


J. K. M. DICKIE, M.D. 


OTTAWA, CANADA 


Leeson ' contributed a paper on the clinical aspect of otosclerosis 
based on a study of 1,015 cases from the records of the Royal Infirmary, 
Edinburgh, and from those of the private cases of Dr. J. S. Fraser. 
Seventy-three per cent of the cases occurred in females and 27 per cent 
in males. The age of onset was recorded in 1,007 cases. In 290 cases 
the patients were under 20, in 298 cases from 20 to 30, and in 419 
cases over 30 years of age. A definite history of family deafness 

yas obtained in 36 per cent. Fifty-three females stated that the deaf- 
ness had become distinctly worse since pregnancy. There was deafness 
in 1,003 cases and marked tinnitus in 644 cases. Giddiness was reported 
by seventy-four and neuralgic pain by sixty-one patients. The drum- 
head was normal in 910 patients, or 80 per cent, and in 114 the con- 
gestion of the promontory could be seen through the transparent drum. 
In the remaining 105 cases the patients showed abnormality of the 
drumhead. The eustachian tubes were patent in 497 cases, while in 
81 there was slight obstruction. In the majority, the hearing was not 
improved by inflation. The condition of the nose was noted in 922 
cases and was normal in 420. Bone conduction was lengthened in 767, 
normal in 41, and shortened in 47 cases. The Rinne test was noted in 
966 cases. It was negative for both ears in 648, positive in one and 
negative in the other in 249, and positive in both ears in 69 cases. The 
lower tone limit was raised in the large majority. C 32 was not heard 
in 884 cases, and C 32 and C 64 were not heard in 677 cases. The 
upper tone limit was tested in 574 cases, and in 300 it was lowered. 
Whisper and voice test showed a high degree of deafness in the majority 
of cases. 

Nager ? also contributed a paper on the clinical aspect of otosclerosis, 
based on the observation of 835 cases. The sex ratio was 1 male to 
1.8 females. The age at which symptoms first appeared was usually 


* Submitted for publication, May 7, 1929. 
1. Leeson, L. A.: J. Laryng. & Otol. 43:89, 1928. 
2. Nager, F. R.: J. Laryng. & Otol. 43:15, 1928. 
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between 20 and 30. Fifty per cent of all the patients dated the 
commencement between the ages of 15 and 30 years. Heredity and 
simultaneous familial occurrence were found in 141 cases, heredity 
alone in 270, and familial occurrence in 78, a total of 58.6 per cent. 
The frequency of heredity is the main point of the hypothesis that oto- 
sclerosis is a constitutional disease, and this is further supported by its 
frequency in both ears. In Nager’s cases 114, or 30.6 per cent, were 
one-sided. In 95 per cent of his cases, the deafness was progressive. 

Tinnitus was present in 68 per cent. In 70 per cent the ear drum 
was normal, and in 20 per cent there was redness of the promontory. 
With regard to the influence of pregnancy, Nager expressed the feeling 
that this has been exaggerated. Nearly half of the patients in his cases 
were unmarried. The disease started earlier in the unmarried patients, 
so that half of them were distinctly hard of hearing at the age of 25. 
In 16.5 per cent pregnancy had no harmful effect, while in 46 per cent 
a change for the worse had been noticed, but mostly after repeated 
pregnancies. 

In a study of heredity in relation to otosclerosis, Haike* referred 
to the work of Hammerschlag and of Koerner, who established the fact 
that otosclerosis appears on a foundation of poor constitution and is 
often accompanied by other hereditary anomalies and constitutional dis- 
ease, such as, tuberculosis, carcinoma and other conditions. Van der 
Hoeve and de Kleyn first showed the connection between blue sclerotics 
and osteopsathyrosis and deafness, which were regarded by Bauer as 
due to a disturbance of the mesenchyme. Koerner had drawn attention 
to another peculiarity in otosclerotic families, namely, longevity. He 
had also noted great fecundity in these families. Haike’s studies agreed 
with the foregoing on the whole. He found that the fecundity does not 
occur in the otosclerotic subjects themselves, but in their relatives. He 
also found from the study of numerous family trees that otosclerosis 
is a recessive and not a dominant characteristic. 

Undritz * studied a number of family trees showing the incidence 
of certain degenerative conditions, such as atrophic rhinitis, deaf- 
mutism and otosclerosis. The observations on one or two families in 
which deafmutism was shown were striking, as were also those in some 
families showing otosclerosis. The author stressed the frequency of 
occurrence of other degenerative conditions in various organs in other 
members of the same families. 

Weber ° contributed a constructive article on bone development and 
pathology. The basis of bone formation consists of undifferentiated 


3. Haike, H.: Ztschr. f. Hals-, Nasen- u. Ohrenh. 21:207, 1928. 
4. Undritz, W.: Arch. f. Orenh-, Nasen- u. Kehlkopfh. 119:270, 1928. 
5. Weber, M.: Ann. Otol. Rhin. & Laryng. 37:1232 (Dec.) 1928. 
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connective tissue cells. In the intercellular substance a deposit of salts 
occurs forming the primitive nucleus of ossification. ‘These “nuclei” 
are of two kinds, the connective tissue nucleus, the matrix of which 
stains red with eosin, and the cartilaginous nucleus, the matrix of which 
stains blue with alum-hematoxylin. 

In the connective tissue nucleus the cells become jagged in appear- 
ance. ‘The intercellular substance stains more deeply. The cells become 
joined by fibrils, and connective tissue strands grow in from without, 
forming a dense meshwork. This completes the primary stage of mem- 
brane bone formation. No osteoblasts have appeared as yet. 

In the cartilaginous nucleus the cells enlarge and become vacuolated 
and arrange themselves in rows. The intercellular substance stains 
deeply as it becomes calcified, and this forms the primary nucleus. These 
nuclei are of two kinds, the perichondral and the enchondral. Vessels 
soon burst through from outside accompanied by other cells which hollew 
out the whole inside of the bone into a marrow cavity. 

Lamellar bone is laid down on a foundation of these primary nuclei. 
It is always formed by rows of osteoblasts. At first the new bone 
substance is soft or osteoid tissue, but it later becomes hardened. In 
the completed bone, the osteoblasts become the osteocytes. Lamellar 
bone is laid down from both the periosteum and the marrow space. 
Periosteal bone is fibrous and vascular, and the fibers and vessels become 
the Sharpey fibers and the canals of Volkmann. 

The nuclei and the lamellar bone are slowly absorbed from the inside 
through the action of osteoclasts as growth progresses. Blood vessels 
probably have the ability to absorb bone also. A special form of lamel- 
lar bone gives rise to haversian systems. It is exclusively formed from 
the endosteum on the walls of the marrow cavity. As it increases layer 
by layer, it gradually fills in the small spaces. The author uses the 


‘shell bone.” As 


designation of Weidenreich for this bone, namely, 
growth proceeds, this shell bone replaces the original nuclei and the 


sarlier lamellar fibrin bone. A completed bone reveals a complicated 
histologic picture showing traces of the previous phases of its develop- 
ment. In a transverse section of a long bone, the outer layers are peri- 
osteal lamellae. Toward the center is a mass of haversian systems 
between which are traces of the original endochondral nuclei, as well 
as portions of fiber bone and endosteal lamellae. 


PATHOLOGY 


Disturbances in the normal formation of the nucleus are mostly due 
to deficient calcium. This occurs in rickets, and it is also found in 
certain endocrine disturbances. A deficiency leading to the formation 
of osteoid tissue instead of mature bone is an important disturbance of 
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bone development. This is found in natural and experimental rickets 
and in osteomalacia. Inflammatory processes of the marrow and venous 
stasis produce a proliferation of the endosteal bone, which in many 
instances is not completely calcified and remains .as osteoid tissue. 
Increased absorption of bone by osteoblasts is a common occurrence and 
is found in inflammation of bone, invasion by tumors, in pressure 
atrophy and in the reabsorption of callus. 


NORMAL GROWTH OF THE LABYRINTH 


The bony labyrinth is formed on a cartilaginous model surrounded 
by undifferentiated mesenchyme cells, which develop perichondral nuclei 
which become fibrin bone. At the same time periosteal buds containing 
vessels and cells burst through into the cartilage and form marrow 
spaces, from which haversian bone grows into the cartilaginous nuclei. 
The endosteum at the same time lays down a few layers of fiber bone 
on the inside of the labyrinth. At birth there is a well formed layer 
of fiber bone surrounding the cartilage bone which is already in a fairly 
advanced state with shell or haversian systems. There are small marrow 
spaces filled with fatty marrow. During the first and second years there 
is intensive absorption of the fiber bone by osteoclasts with filling up 
of the spaces so formed by compact lamellar bone. In the -carts!s::° 
bone there is still active formation of shell bone which gradually rep ‘'s 
the cartilage bone. In youth the growth is complete with hard compact 
shell bone throughout both layers, except for some permanent cartilag- 
inous partitions and interglobular spaces. 

With regard to otosclerosis there is in the focus an intermingling 
of fibrous and lamellar bone, and interglobular spaces are absent. The 
whole focus is sharply defined from the normal bone by a cement line. 
The surrounding bone shows no change, and the focus rests in a self- 
made space between the cartilage bone and the periosteal bone. Dis- 
cussing the various views on the meaning of the changes, the author is 
inclined to favor Wittmaack’s theory that localized venous stasis pro- 
duces halisteresis or generalized decalcification which is the cause of the 
focus of otosclerosis. 

Bast ° presented an interesting paper on the ossification of the laby- 
rinth capsule based on serial sections and reconstructions of twenty-five 
human fetuses ranging from 100 to 360 mm. 

The earliest center appears at about the sixteenth week at the begin- 
ning of the first turn of the cochlea in the area adjacent to the round 
window. Other centers appear later and gradually fuse with the first, 
but an area in the vicinity of the stapes remains unossified for some 
time after the cochlear ossification is otherwise completed. The part 


6. Bast, T. H.: Laryngoscope 38:665 (Oct.) 1928. 
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of the capsule surrounding the semicircular canals is much later in 
ossifying than the cochlear part as the canals continue to grow for some 
time. . The last part of the canalicular capsule is ossified by the seventh 
month. The last part of the whole capsule to ossify is the so-called 
Cozzolino zone in front of the stapes. This is completed only after 
birth. A fissure persists in this area, in which there is a small sac 
communicating with the perilymph and running through to the middle 
ear. It is surrounded by cartilage. 

In a paper on the pathology of otosclerosis, Mayer’ described the 
well known histologic appearances and gave his interpretation of the 
condition. He stated: 


The original bone of the labyrinth capsule becomes absorbed by osteoclasts and 
a bone-marrow is formed, in which an excessive number of osteoblasts abound. In 
this marrow the new bone is formed, but is imperfect. It is reticulated, stains 
dark blue with haemalum and eosin, and contains a great number of large and 
irregularly situated bone-cells. This imperfect new bone becomes gradually sur- 
rounded by more perfect bone. Such tissue as the blue-staining bone is never 
seen in the normal labyrinth capsule or in other pathological conditions. It is this 
fact which gives us the key to the character of this particular disease, since it can 
thus represent neither a physiological transformation nor an inflammatory develop- 
ment. Physiological transformation and regeneration processes of bone develop in 
ce” - 9 different way—never in discrete foci but always in irregularly dispersed 
Ci ystems. In physiological transformation and in inflammatory conditions, 
new blood-vessels enter the canals of the old bone. 

Further, in otosclerosis there is no exudation such as occurs in cases of inflam- 
mation, and the bone spaces contain not granulation tissue, but an osteoblastic 
marrow. 


Otosclerosis should be regarded as a hyperplasia of bone of an 
elementary and imperfect type. It is found in various forms: e.g., a 
sclerotic form with small marrow spaces with or without numerous 
osteoblasts, a fibrous form in which portions of the bone spaces are filled 
with fibrous tissue with few cells, and a vascular form in which the 
marrow spaces are filled with blood vessels. He remarked that such 
variations in the type of tissue are characteristic of hyperplasias and 
tumors. He also stated that “We must regard the growth of these 
diseased foci as a tumor, since it begins as a swelling of the marrow, 
followed by ossification.” He likened these foci to multiple exostoses, 
with which there is a close analogy. Their bilateral symmetry is evi- 
dence of their being a hereditary maldevelopment. The predilection 
of the foci for the promontory is explained by the fact that there is a 
synchondrosis in this situation. Exostoses tend to grow from such sites. 
He stated that “the otosclerotic areas in the labyrinth capsule are really 


pathological growths which arise in connection with embryonic mal- 


developments.” 


7. Mayer, O.: J. Laryng. & Otol. 43:843 (Dec.) 1928. 
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In association with the otosclerotic changes there is frequently some 
malformation of the inner ear. Thus Mayer found three instances of 
otosclerosis in fifteen cases of congenital deafmutism from maldevelop- 
ment of the inner ear. In two other cases there were bony changes 
similar to otosclerosis, and in one there were multiple exostoses. On 
the other hand, he found slight maldevelopment of the inner ear in 
fifteen of thirty temporal bones with otosclerosis. 


As regards the atrophy of the labyrinth almost always found in connection with 
otosclerosis, I hold that the areas of otosclerosis themselves are only in a few cases 
the cause of the affection of the inner ear; in most cases no such connection can be 
demonstrated. More often the cause consists in the fact that in the inner ear of 
patients suffering from otosclerosis there is a lack of development which is demon- 
strated, firstly, by certain malformations and, secondly, by a peculiar tendency of 
the connective tissue of the inner ear to become ossified. This peculiarity leads 
to a faulty arrangement of tissue and terminates in a gradual atrophy of the 
labyrinth. 


He stated that it is certain that otosclerosis shows no relationship 
with osteomalacia or rickets. 

Doederlein * reported further studies on the so-called vessel “mantle” 
formation of Manasse. He reiterated his views that thionin staining 
gives much the most reliable data on the age of bone. These “mantles” 
are found especially near the edge of the otosclerotic focus, and accord- 
ing to Doederlein are old bone which has become metamorphosed and 
not new bone formation. Between the altered bone and the normal 
there are often cracks which are evidently artefacts and indicate that 
there is a difference in composition between the two parts. The dis- 
eased part shrinks more in fixing, etc. 

The process begins at the blood vessel and extends outward from 
there. This is shown by the condition of the bone cells. The affected 
bone is much poorer in bone cells than the rest. The cells have lost 
their antennae, which are so striking in normal bone. The ground sub- 
stance is no longer lamellar but granular, and takes on a deeper stain. 
The cells swell and stain more faintly and disappear. Later, the ground 
substance also fades. There is no sign of new bone formation, and the 
author is of the opinion that it cannot be a tumor formation as suggested 
by Mayer, since the otosclerotic foci have never been found in subjects 
under 4 years of age. 


Brunner ® published a paper on Gaucher’s disease in connection with 
otosclerosis. This disease is one involving the spleen, liver and marrow. 
More than a third of the cases are familial, and the majority occur in 


women. 


8. Doederlein: Ztschr. f. Hals-, Nasen- u. Ohrenh. 22:293, 1928. 
9. Brunner, H.: Ztschr. f. Hals-, Nasen- u. Ohrenh. 22:60, 1928. 
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He gave the outline of a case of a woman, aged 51, who died with 
meningitis and pneumonia and at the same time showed the signs of 
Gaucher’s disease. The spleen was enlarged and showed the character- 
istic cells. The liver exhibited marked fatty degeneration in places with 
areas containing Gaucher cells. Both temporal bones were examined 
and showed symmetrical otosclerotic foci, which did not cause ankylosis. 
There was nothing unusual about the otosclerotic foci, but Gaucher cells 
were found in the rudimentary marrow of the temporal bone. He dis- 
cussed Mayer’s theory that otosclerosis is allied to tumor formation and 
reiterated his own theory which he had published in 1924. 


Otosclerosis is a dystrophic process which runs on under the influence of an 
as yet unknown metabolic change in the bone and chondroid supporting tissue of 
inner ear capsule, and develops on the foundation of a constitutional inherited 
inferiority or weakness. The process forms foci which can grow with the con- 
tinuance of the metabolic disturbance and whose localization is dependent on the 
division of the principal vessels. 


He grouped osteitis deformans, otosclerosis, morbus Gaucher and 
osteogenesis imperfecta together as analogous conditions. 

Jenkins *° stated the belief that “there is a clinical and pathological 
entity which we may call otosclerosis, but it seems that the causative 
pathological process may be capable of producing a variety of symptoms 
and signs of extremely divergent character; it also seems possible that 
other pathological processes may produce the same symptoms and signs 
with a similar divergence of character.” 

He quoted case histories showing the diverse forms of deafness 
found in families, i. e., in which some members have middle ear deafness 
and other inner ear deafness. He stated in this connection that it is 
nearly always possible to demonstrate some loss of bone conduction even 
in marked types of middle ear deafness, and as a matter of fact, all the 
case histories which he quoted showed more or less diminution of bone 
conduction. 


Since publishing his paper on osteitis deformans and otosclerosis in 
1923, he has examined twenty-four new cases of osteitis deformans. 
In this series, 


There was a definite family history of deafness in 4 cases; paracusis was 
described or found by testing in 14 cases; bone conduction was diminished in 20 
cases, from 5 to 40 seconds; the low tone limit was raised in 20 cases; Rinne’s test 
was negative in both ears to low tones in 18 cases; 2 of the cases probably had 
otosclerosis before the onset of osteitis deformans; the diagnosis was confimed by 
x-ray examination in 20 cases; the Wassermann reaction has been done in most 
cases and found to be negative. 


10. Jenkins, G. J.: J. Laryng. & Otol. 43:1, 1928. 
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He gave some examples to show that the deafness in osteitis defor- 
mans may closely resemble that in otosclerosis. A large proportion of 
patients with this disease show signs of obstructive deafness, with a 
raising of the low tone limit and a negative Rinne test with low tones. 
He mentioned exostoses of the external meatus and stated that diminu- 
tion of bone conduction is almost constant in such cases. This is another 
example of the association of new bone formation with the labyrinthine 
form of deafness. 

The otosclerosis syndrome is common in cases of osteogenesis imper- 
fecta. In this condition there is no osteoporosis, and the bones appear 
normal though delicate. He gave a short account of three cases with 
this association. ““The large proportion of cases of osteogenesis imper- 
fecta affected with otosclerosis suggests that the general disease favors 
the onset of otosclerosis or that the same fundamental factor is influential 
in both.” 

In a paper on the treatment of otosclerosis, Gray '' stated that the 
deafness in cases of otosclerosis is due rather to the suspension of 
function of the organ of hearing than to its actual destruction. This 
view is supported by the prolonged bone conduction, paracusis, and the 
fact that in some patients the hearing may be improved momentarily by 
the inhalation of amyl nitrite. 

It is unlikely that the deafness of otosclerosis is entirely due to the 
fixation of the stapes. The improvement following treatment with amyl 
nitrite could not be due to loosening the ankylosed stapes. More prob- 
ably the deafness is due to lowering of the function of the neurons con- 
cerned with hearing. 

Phylogenetically, the hearing organ is late in development, and as a 
result the blood vessels and vasomotor nerves as well as the actual sense 
cells are subject to variation. Gray stated the belief that otosclerosis 
is a process involving the organ of hearing as a whole. Neurons that 
are phylogenetically younger become myelinated relatively late. A 
neuron continues to grow until the subject is 30 or 40 years of age and 
anabolic processes predominate over the catabolic. For some years later 
the two processes are fairly evenly balanced, and later still the catabolic 
processes begin to predominate as age advances, and degenerative 
changes begin. The most delicate part of the chain of neurons is the 
synapse, and as degeneration occurs, it takes greater energy for the 
impulse to pass the synapses. 

Paracusis is explained as being due to poor insulation of the myelin 
sheaths of the axis cylinders. Nerves along which strong impulses are 
passing may, through defective insulation, allow their impulses to spread 
to adjacent nerves along which only weak impulses are flowing and so 
reinforce them that they can overcome the resistance at the synapses. 


11. Gray, A. A.: J. Laryng. & Oto. 43:21, 1928. 
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Tinnitus similarly may be due to bared nerve endings, which in 
nerves of common sensation always register pain. 

Whenever the organ of hearing is called on to function, the blood 
supply to it must be increased if it is to function satisfactorily, and this 
is brought about by the vasomotor neurons developed with the organ. 
If the vasomotor function is impaired, it means that the sensory neurons 
do not obtain their proper nourishment and hence do not function prop- 
erly. Cellular changes do not necessarily occur in the nerve elements, 
but in the bone, in which constant cellular and structural changes are 
normally occurring, a deranged vasomotor system would probably pro- 
duce structural changes in the bone, especially at points of greatest stress, 
such as the bone round the oval window. The author made the follow- 
ing suggestions : 


Otosclerosis is a degenerative process affecting the organ of hearing as a whole. 
(The semi-circular canals and vestibule are not parts of the organ of hearing, and 
are therefore excluded.) In some cases, the nerve-structures are relatively the most 
affected, and in others the bony or connective tissues; and the signs and symptoms 
may, therefore, vary within considerable limits. It is probable that this degenera- 
tive process results from an inherent defect in the neurones concerned in the 
function of hearing. This includes the neurones of the vasomotor system, which 
regulate the blood supply of the organ, as well as those concerned in transmitting 
nerve-impulses from the organ of Corti to the cerebral cortex. 


With regard to treatment, he found that anemia is one of the com- 
monest conditions associated with otosclerosis. Focal infection is the 
next most frequent condition. Patients with these conditions must be 
treated accordingly. Sleep is most essential for patients with severe 
tinnitus, and the general bodily condition must be built up. 

Bryant ** grouped all forms of nonspecific progressive deafness 
under the comprehensive term of otitis insidiosa. He excluded all sup- 
purative otitis past or present. 

It is rather unfortunate that the author has chosen the term otitis 
to designate the condition commonly known as otosclerosis, as the word 
otitis in itself indicates an inflammatory condition of the ear. This can 
by no means be considered as proved. 

The pathologic changes in progressive nonspecific deafness are all 
grouped under one heading, namely, degeneration. The changes may 
arise from a variety of forms. The etiology rests on three points: focal 
infection, endocrine disturbance and a hereditary tendency. ‘The focus 
of infection is usually located in the region of the pharynx, where the 
most important point is the pharyngeal bursa.” 


The pituitary is, in my opinion, the chief defective link in the glandular system 
(Denker). This conclusion is supported and justified for the following reasons: 


12. Bryant, W. Sohier: Ann Otol. Rhin. & Laryng. 38:301, 1928. 
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First, the pharyngeal pituitary, homologous with the cerebral pituitary in origin, 
is situated close to the pharyngeal bursa, which is the usual seat of the activating 
focal infection of otitis insidiosa (Citelli, Poppi). Second, the bony changes and 
other tissue changes of otitis insidiosa are identical with tissue changes known 
to be caused by a diseased pituitary (Nicolai, Pisano). Third, the most common 
cause of exacerbations of otitis insidiosa is generally acknowledged to be preg- 
nancy, during which time the cerebral pituitary is often abnormal (Blohmke). 
Fourth, the heredity factor in the etiology of otitis insidiosa is a matter of general 
observation, and. this heredity tendency is further emphasized by the recognized 
heredity of endocrine derangement. Fifth, much of the tinnitus accompanying 
otitis insidiosa is muscular in origin and is due to spasm of the intratympanic 
muscles. These abnormal muscular contractions are doubtless caused in part by 
derangement of the pituitary in conjunction with the thyroid and parathyroid glands, 
since it has been observed that tetanic muscular movements follow the derangements 
of these glands (Frey and Orzechowski). 


Treatment should be directed toward elimination of focal infection, 
improvement of endocrine function and improvement in general health. 
The author stated that unsatisfactory results of treatment are generally 
due to failure to remove the foci of infection. Prognosis should be 
fairly good if the foci are removed and endocrine function improved. 


'8 called attention to the fact that a type 


In a short paper, Yates 
of audiogram is sometimes found in cases of subacute middle ear catarrh 
which closely resembles that of otosclerosis. He advanced the hypothesis 
that clinical otosclerosis is at times the terminal stage of subacute otitis 
media. 

THE LA8YRINTH 

Injuries —According to Mauthner,* injuries to the inner ear are 
produced by: (1) the effects of aerodynamic disturbance (sudden com- 
pression or rarefaction) and (2) direct trauma to the skull. Both types 
were common as war injuries, and both were frequently combined in the 
one injury. Along with them there is often a certain amount of cerebral 
disturbance, commotio or neurasthenic symptoms, which make it difficult 
to know whether some of the symptoms are of organic or of functional 
origin. 

With regard to vestibular symptoms, there are a few signs which 
indicate traumatic origin. These are the absence of marked diminution 
of excitability for one or the other kind of stimulus. Galvanic, caloric 
and rotatory tests give inconsistent results. Two types are commonly 
found. In the first type, the response to the caloric and rotatory tests 
are lost, but the galvanic is retained. In the second type, response to 
rotation is retained, while response to the caloric test is absent or 
reversed. We know that the first type occurs frequently in syphilis 


13. Yates, A. Lowndes: J. Laryng. & Otol. 43:852, 1928. 
14. Mauthner, O.: Folia otolaryng. 30:1, 1928. 
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(O. Beck). It is generally believed that the second type is found most 
commonly in syphilis but next most frequently after trauma. When one 
knows that the second type is common in syphilis and trauma and if the 
former can be excluded, there is a strong indication that the condition 
is of traumatic origin. 

There is also another form of discrepancy which is met with, namely, 
between the nystagmus and the reaction movements of the body and 
extremities. 

In the matter of injuries to the skull by gunshot wounds, the author 
has found from the study of fairly copious material that glancing injuries 
to the cranial vault seldom produce indirect damage to the inner ear, 
i.e., with permanent loss of function. With similar injuries to the facial 
bones and mastoid process, however, severe damage to the inner ear is 
the rule. In injuries to the head dizziness is a common symptom. There 
is also some dissociation of the components of the nystagmus with the 
caloric test. This dissociation usually completely disappears and is not 
enough to prove the traumatic origin of the dizziness in itself, that is, 
when there is not a definite history of trauma. We get away from the 
realm of supposition only when we find evidence of the second type. It 
is possible to detect the presence of a previous ear lesion from the family 
history and the functional tests. The author has detected otosclerosis 
in such cases through their lengthened bone. conduction and through 
hearing the watch on the mastoid. 


LABYRINTHITIS 


Turner and Fraser *° have contributed part 2 of their study of laby- 
rinthitis, the first part having been published a year ago. The second 
part by Fraser deals with the pathologic changes in labyrinthitis and 
is based on a study of thirty-one cases which have been microscopically 
examined. Five of these followed acute suppuration of the middle ear, 
and twenty-four chronic suppuration of the middle ear. This paper 
contains so much material for study that it is impossible to report it 
satisfactorily in the form of an abstract. Readers who desire detailed 
descriptions with excellent photomicrographs are referred to the original 
paper. 

Undritz,’® in a paper on induced labyrinthitis, stated that it is well 
known that dropping chloroform into the ear of a guinea-pig will pro- 
duce symptoms of labyrinth destruction. Bromoform and iodoform 
dissolved in ether will produce similar results, while other substances 
such as carbon tetrachloride do not. Cats, dogs, rabbits and rats are 
unaffected, while the effects are produced in the guinea-pig through an 


15. Turner, L., and Fraser, J. S.: J. Laryng. & Otol. 33:609, 1928. 
16. Undritz, W.: Ztschr. f. Hals-, Nasen- u. Ohrenh. 22:242, 1928. 
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intact drum. Bonain’s '* solution on the drum produces symptoms of 
labyrinth paralysis, and injection of cocaine into the middle ear does the 
same. The tympanic membrane is permeable, and in addition, the laby- 
rinth projects into the bulla. There must also be a special susceptibility 
to chloroform in guinea-pigs, as chloroform narcosis produces marked 
inflammatory changes in the mucous membrane of the trachea. The 
functional effects on the ear are produced in a few minutes. In the 
animals killed soon afterward there was no reaction in the middle ear. 
In those killed later there was some inflammatory change in the middie 
ear. 

Tonndorf ** reported a curious case in which the lesion appeared to 
be confined to the tip of the cochlea. A girl, aged 19, two years previ- 
ously had had a sudden attack of deafness in the left ear. She looked 
healthy, and the results of a general examination and a Wassermann 
reaction were negative. The ears had remained normal till 1925, when 
she was suddenly seized with severe dizziness accompanied by vomiting 
and a sensation of a loud noise in the left ear. The symptoms did not 
last long, but the ear remained deaf. On examination, the ear drum 
was normal. A whisper was heard at the ear and conversational voice 
at about 20 cm.; C 32 was not heard. The other lower tones were heard 
only if they were loud. The upper tones were normal. The Rinne test 
was negative. The right.ear was normal. There was no spontaneous 
nystagmus. The vestibular tests gave a normal reaction. The lesion 
appeared to have occurred on the tip of the cochlea only. 

The author explained the condition through a disturbance of the 
circulation. The arteries of the labyrinth are end-arteries, while the 
veins anastomose. ‘The tip and part of the middle coil are supplied by 
one branch, while another branch supplies the rest of the cochlea and 
anastomoses with some other twigs. Tonndorf expressed the belief that 
hemorrhage and embolism are unlikely to be the cause of the condition 
in a young person. Prolonged spasm is a probable explanation as the 
end cells are fairly sensitive to lack of oxygen. 

Fraser ** recalled Dan McKenzie’s efforts to trace the story of 
Méniére’s original case and the somewhat vague and disappointing 
description which he finally unearthed. There was apparently a sort of 
reddish plastic lymph in the labyrinth. Various theories have been 
advanced as to what the actual disease was. Alexander suggested that 
the patient had suffered from a bleeding disease, while Sydney Scott 
suggested that the case was one of acute labyrinthitis. For many years 


16a. Bonain’s solution is composed of equal parts of cocaine hydrochloride, 
menthol and phenol. The result is a syrupy liquid used for local anesthesia of the 


drumhead. 
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the author: has asked his colleagues to notify him of any cases of bleeding 
disease associated with giddiness or deafness, and he has obtained reports 
of four. 

The first, a woman, aged 40, suffering from splenic leukemia, had 
a sudden attack of deafness and giddiness which was so severe that the 
patient could not leave her bed. Functional examination gave a typical 
picture of a destructive lesion of the right ear. A diagnosis was made 
of hemorrhage into the labyrinth. 

The second patient, a man, aged 22, had a case of lymphatic leukemia. 
Ten days before admission, the patient had suffered from a sudden attack 
of deafness in the right ear, associated with giddiness and vomiting. 
Functional examination showed a destructive lesion of the right laby- 
rinth. This case was also regarded as one of leukemic hemorrhage into 
the right labyrinth. Neither of these two cases came to autopsy. 

The third patient, a man, aged 35, had been admitted for weakness 
and spontaneous hemorrhages and had a case of acute lymphatic leu- 
kemia. Functional examination showed nerve deafness on the left side. 
Microscopic examination of the inner ears showed no hemorrhage or 
small cell infiltration in the labyrinth. The cells of the spiral ganglion 
of both sides were rather atrophied. 

The fourth patient, a man, aged 25, had severe lymphatic leukemia. 
A day or two before he died there was some dimness of vision and 
deafness. Microscopic examination of the ears in this case revealed 
nothing definite except atrophy of Corti’s organ and of the cochlear 
ganglion cells. 

A number of cases of leukemia associated with deafness have been 
recorded, some of which showed hemorrhages and others scar tissue, 
which probably had followed organization of a clot. LLeukemic hemor- 
rhage into the labyrinth appears to be a rare condition. Only two cases 
have been seen in twenty-one years of a total of 94,200 patients seen 
in the ear, nose and throat department of the Royal Infirmary, 
Edinburgh. 

PARAPHENYLENDIAMINE LABYRINTHITIS 


Paraphenylendiamine is an essential ingredient in several hair restor- 
ers and is much used in the fur trade. It produces a dermatitis. That 
it injures the labyrinth selectively was shown a few years ago by Laurens. 
Williams *° reported the case of a woman, aged 33, who complained of a 
noise in the left ear as well as dizziness and nausea. ‘The first attacks 
had occurred two years previously. During the three months before 
she consulted Dr. Williams, symptoms had been constant. Rotatory 
vertigo followed any movement, and there was a tendency to fall to the 
left. The middle ears were normal. There was a slight nerve deafness 
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in the right ear and marked deafness in the left ear. The Rinne test 
was positive on both sides. The Weber test showed that the sound was 
heard best by the unaffected ear. The caloric test was negative on the 
left side and produced no nystagmus. Inflation was normal and had no 
effect on the symptoms. The patient had a rash around the neck and 
was wearing a fur. Williams had the fur analyzed, and the drug was 
found in it. Treatment consisted in discarding the fur. In ten weeks, 
the hearing was normal. Vertigo had ceased, and the tinnitus had 
disappeared. 
VASOMOTOR CONDITIONS 


) 


Portmann *° classified vasomotor conditions into two main groups, 
congestive and ischemic. Seven years ago Lermoyez described a syn- 
drome in which there was gradually increasing deafness over a consid- 
erable period, when suddenly there was a severe attack of vertigo, after 
which the hearing returned to normal or nearly normal. This may be 
explained by analogy with Reynaud’s disease, in which there is a pro- 
longed angiospasm followed by a sudden congestion. The deafness is 
due to the prolonged ischemia and the vertigo to the sudden flooding 
with blood followed by a return to normal. Méniére’s syndrome has the 
reverse sequence of symptoms, namely, sudden onset of vertigo and 
deafness followed by a slow recovery of hearing. This is attributed 
to sudden intense congestion of the labyrinthine vessels, with perhaps 
actual hemorrhages. In cases in which ischemia of the labyrinth is 
supposedly the cause of the disturbance, cervical sympathectomy may 
be considered. In others in which labyrinthine hypertension appears to 
be the primary cause, the author’s operation of opening the saccus may 
be indicated. 
HEREDITARY INNER EAR DEAFNESS 


n a paper on hereditary inner ear deafness, Mz sr ** stated thz 
I aper hereditary inner ear deafness, Mauthner *' stated that 


in a large group there is slight shortening of bone conduction, much less 
than in cases of acquired disease of the inner ear. The watch is heard 


on the mastoid even in cases of advanced degeneration. The hearing 
field is uniformly reduced without gaps in the scale. Bone conduction 
is shortened over the whole scale. The condition progresses steadily 
from birth as a rule. The most critical periods are the first few years 
of life, puberty and the climacteric. 

In a paper on the normal and pathologic anatomy of the ear of the 
horse, Cohrs ** described the anatomy in detail. The anatomy is similar 
to that of the human ear. The labyrinth capsule shows the same type 
of bone with interglobular spaces and occasional cartilage. The latter 
is found in the same situation as in man, namely, near the oval window. 


20. Portmann, G.: J. Laryng. & Otol. 43:861, 1928. 
21. Mauthner, O.: Arch. f. Ohrenh-, Nasen- u. Kehlkopfh. 118:81, 1928. 
22. Cohrs, P.: Arch. f. Ohrenh-, Nasen- u. Kehlkopfh. 118:1, 1928. 
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Pathologic changes are common in the labyrinth. In eighty horses 
of which the ears were studied microscopically in fifty-one, pathologic 
changes were found in 49 per cent. There were abnormalities in both 
sides in nineteen cases. The material was taken from horses of all 
ages and breeds. From an analysis of the degenerative conditions in 
relation to age, it was found that they occur much more commonly in 


horses over 10 years of age. They were much commoner in castrates 
than in stallions and mares. The ears were for the most part from 
healthy horses. The author was able to test the hearing in a rough way 


in some of the horses, and the hearing appeared to be normal. There 
were no disturbances of balance. On examination the ears looked nor- 
mal to the naked eye, not only the outer and middle, but also the inner, 
ears. The pathologic changes were confined to the cochlea, Corti’s 
organ and the ganglion cells. They occurred only in the basal and middle 
windings. The beginning of the basal coil was free, and above the 
middle of the second coil the cochlea was also normal. The membrana 
tectoria was normal throughout. In the affected part Corti’s organ had 
completely disappeared and was representetd by flat cells. The ganglion 
cells and nerve fibers were completely degenerated. ‘There was no sign 
of any inflammatory change. 


SYPHILITIC CONDITIONS OF THE MIDDLE EAR 

In a group of thirty-seven cases of congenital syphilis of the ear, 
Ruttin ** noted the following results: The majority of the patients were 
in the second decade, and the condition predominated markedly in 
females. The cochlea was diseased on both sides more commonly than 
on one side only. Tuning fork tests often showed the Rinne test nega- 
tive, while the Schwabach test showed that the time during which the 
sound was heard was usually shortened. Spontaneous nystagmus was 
not often found, but in the earliest cases it was found in the first degree 
to both sides. The caloric reaction was good when the hearing was 
good. Turning tests gave almost normal results. 

Alexander,”* writing on the pathology of syphilis of the ear, showed 
that changes similar to those in otosclerosis may occur in the bony cap- 
sule. Other changes are found, such as the occurrence of fat in the 
middle ear, which is supposed to be characteristic of cretinism. Vary- 
ing degrees of nerve atrophy are met with which resemble that due to 
arteriosclerosis. Ectasia of the cochlear duct and sac formation in the 
vestibule also occur. The fact that gummatous changes resemble otoscle- 
rosis has influenced the author to advise antisyphilitic treatment in 
otosclerosis, as well as in children of otosclerotic parents as a prophylac- 
tic measure. 


23. Ruttin, E.: Monatschr. f. Ohrenh. 61:112, 1927. 
24. Alexander, G.: Laryngoscope 38:5, 1928. 
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Schlittler ?° reported a case of congenital syphilitic deafness in which 


repeated clinical examinations were made and in which it was possible 
subsequently to examine histologically not only both petrous bones but 
also the brain. He stated the belief that this is the only case of the sort 
on record. 

A girl, aged 17, was healthy until seven years previously, when 
corneal opacities and deafness developed on both sides. The condition 
had progressed ever since. Hearing had almost completely disappeared. 
The conversational voice could not be heard. Some tuning forks. were 
heard. The static labyrinth was inactive. After antisyphilitic treat- 
ment, there was slight improvement in the hearing of the tunirg forks, 
though none in hearing of the voice. Microscopic ex2inination of the 
ears showed the cristae of the semicircular canals atrophic on both 
sides. Both maculae were atrophied on the right side, but the macula 
utriculi was normal on the left side. Corti’s orgati was gone, except for 
a small piece at the apex on the right side and in the middle coil on the 
left side. In the right ear there was some bone filling up the scala 
tympani of the lower coil. In the brain, atrophic changes were found in 
the region of the acoustic centers and tracts. 


PARACUSIS 

Hastings and Scarff ** carried out a series of experiments on para- 
cusis by means of an audiometer. The disturbing sound was derived 
from an electrically operated unloaded tuning fork of 72 double vibra- 
tions from which the sound was electrically conveyed to the ear phones. 
In the experiments, the note used by the audiometer was 728 double 
vibrations. Sixty-two cases of varying types of deafness were exam- 
ined. The cases of internal ear deafness and thirty cases of middle ear 
deafness showed no paracusis; that is, the strength of the signal had to 
be markedly increased to overcome the disturbing sound. Two cases 
showed absolute paracusis ; that is, the test signal was heard better when 
the disturbing sound was added. One of these was a case of otosclerosis. 
In sixteen cases the patients showed relative paracusis ; that is, when the 
signal did not require to be increased as much as is necessary in a 
person with normal hearing. In twelve cases a phenomenon not pre- 
viously described was noted, namely, crossed paracusis. In this condi- 
tion, the signal was actually heard louder when the disturbing noise was 
transmitted through the opposite ear. 

Commenting on the paper by Hastings and Scarff, Mygind ** offered 
an explanation of the phenomena. The disturbing sound of the tuning 


5. Schlittler, E.: Ztschr. f. Hals-, Nasen- u. Ohrenh. 21:491, 1928. 
Hastings and Scarff: J. Laryng. & Otol. 43:261, 1928. 
Mygind, S. H.: J. Laryng. & Otol. 43:543, 1928. 
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fork of 78 vibrations probably contains overtones, as a tuning fork with- 
out overtones is difficult to procure and as the modus operandi by means 
of a telephone necessarily favors their formation. 


When a sound has to penetrate an obstruction the less energetic lower tones 
are more weakened in comparison with the tones of higher frequency. When, for 
instance, a conversation in an adjacent room is heard through a wall or a closed 
door, the high-pitched female voices penetrate more readily and are better per- 
ceived than the deeper male voices. The obstruction existing in the sound- 
transmitting part of the auditory organ in the middle-ear and mixed deafness sup- 
presses in a similar way, more or less, the deep original tone of the disturbing 
sound, leaving the overtones more unaffected the higher they are pitched. If the 
original tone (and the deeper overtones) become sufficiently weakened, and conse- 
quently less disturbing, the signal no longer requires the same degree of increase 
to be heard in normal individuals (relative paracusis). If the obstacle to the 
deep tones become sufficient the possibility arises that an overtone, although not 
independently perceivable, may fuse into and reinforce the signal tone, so that 
this is heard at a lower threshold than ordinarily (absolute paracusis). 


ADENOID DEAFNESS 
Sturm ** has been impressed with the fact that chronic progressive 
deafness begins in childhood. Thirty-two per cent of 200 patients 


suffering from deafness owed their incurable disability to nasopharyn- 


geal disease in childhood. He affirmed that he has hardy ever seen a 
perfectly normal drum in a child with adenoids. He divided adenoid 
deafness into three stages: occlusion, transudation and cicatrization. 
The end-result in cases in which extensive cicatrization has occurred is 
almost indistinguishable from otosclerosis as far as the functional results 
are concerned. Fixation of the stapes is frequent in adenoid deafness 
and may be transitory or permanent. In 1912, the author published a 
method of detecting fixation of the stapes. When the stapes is 
ankylosed, the lower tones are not transmitted to the labyrinth and 
hence C 32 is not perceived, and if the fixation is more marked, C 64 
will not be heard. The more fixed the stapes is the higher in the scale 
will the Rinne test be negative ; that is, if the Rinne test is negative with 
C 512, the stapes is immobile. He concluded, “This tuning fork triad 
of negative Rinne for C 128, negative Rinne for C 512, and absolute loss 
of hearing by air conduction for C 64 is pathognomic of ankylosis of 
the stapes in the vestibular window.” 


TREATMENT OF DEAFNESS 


Hilliard *® has found great benefit from medical diathermy in cases 
of chronic middle ear catarrh and occasionally in cases of otosclerosis. 


28. Sturm, A. Pearce: Ann. Ootol. Rhin. & Laryng. 38:580, 1928. 
29. Hilliard, C.: Lancet 1:673, 1928. 
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McKenzie *° has also tried diathermy in chronic cases of middle ear 
catarrh with such satisfactory results in diminishing deafness and tinni- 
tus that he expressed the feeling that it is worth a further trial. His 
method is as follows: Electrodes of metal of equal size, about 1 by 1% 
inches are used. One is placed over the mastoid and the other near the 
malar bone on the opposite side of the head. Several thicknesses of 
gauze soaked in 10 per cent saline are placed between the electrodes and 
the skin, and a current of from 0.7 to 1.4 amperes is used. The current 
is turned on slowly till the electrode becomes hot, when it is reduced 
to the tolerance of the patient. It is kept on from seven to ten minutes. 
Treatment is repeated every other day. If there is to be any benefit, 
it will be evident by the second or third week. There may be a reaction- 
ary dulling of hearing for from eighteen to thirty-six hours. He stated 
that some suprisingly good effects have been obtained, and while it is 
distinctly empiric, it is well worth trying. 

Bondarenko *' has devoted himself for ten years to forms of deaf- 
ness which are generally regarded as incurable, and especially to chronic 
tubal catarrh and otosclerosis. He regards otosclerosis as the result 
of disease of the intrinsic muscles of the ear. Through slackening of 
the tensor tympani there is a loss of tone of the drum and a secondary 
atrophy of the stapedius from disuse. Following from this there is inter- 
ference with the blood and lymph supply of the inner ear. He directs 
treatment to the diseased muscles. He uses no politzerization. <A 
faradic current is applied through the eustachian tube, and the second 
pole is placed behind and below the ear. He gives a sitting of two 
minutes ever second day. After from ten to twelve sittings, he stops 
for two or three weeks. He gives from sixty to one hundred treat- 
ments. He states that there may be some unpleasant consequences, 
such as pain in the sternomastoid and swelling of the glands, but claims 
that the ultimate results are good. 

Watt ** published the results of an operation which was somewhat 
similar to that of Vincent Nesfield which was reported last year. The 
procedure is directed toward overcoming eustachian obstruction by 
making a permanent opening into the antrum into which is fitted a 
small gold tube. He claimed remarkable improvement in hearing in 
several cases. 


30. McKenzie, Dan: Lancet 1:597, 1928. 
31. Bondarenko, A. T.: Monatschr. f. Ohrenh. 61:217, 1927. 
32. Watt, J. Norval: Laryngoscope 38:723, 1928. 





News and Comment 


PROGRAM FOR THE ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
The scientific program of the next meeting of the Academy of Ophthalmology 
and Otolaryngology, which is to be held at Atlantic City next October, will be 
as follows: 
JOINT SESSION 
Address by the president Dr. Harris P. Mosher, Boston 
Address by the guest of honor...........Mr. Herbert Tilley, London, England 
Symposium on Brain Abscess: 
1. From the Standpoint of the Ophthalmologist 
Dr. W. L. Benedict, Rochester, Minn. 
2. From the Standpoint of the Otolaryngologist 
Wells P. Eagleton, Newark, N. J. 
3. From the Standpoint of the Brain Surgeon..Dr. William J. Mixter, Boston 


4. Methods of Drainage . Harry P. Cahill, Boston 
Discussers: Dr. George W. Swift, Seattle, and Dr. S. J. Kopetsky, New York 


OPHTHALMOLOGIC PROGRAM 


1. Contracted Visual Fields: An Analysis of Two Hundred and Fifty 
Consecutive Cases..Dr. W. D. Rowland and Dr. A. W. Rowe, Boston 
2. Pathology of Perforating Injuries of the Eye with Report of Case 
Georgiana Dvorak Theobald, Chicago 
3. Conservation of Lacrimal Sac . F. N. Knapp, Duluth, Minn. 
4. The O’Connor Shortening Operation. .Dr. Joseph L. McCool, Portland, Ore. 
5. Removal of Number Eight Lead Shot from the Vitreous with Resultant 
Vision of 6/6: Case Report Dr. George H. Cross, Chester, Pa. 
6. Acute Erythema with Stomatitis and Ophthalmia 
Dr. John M. Wheeler, New York 
7. Dr. Charles A. Young, Roanoke, Va. 
8. Report of Research Fellow in Ophthalmology 
Kirby, New York 
9. Accessory of Effects of Correcting Glass by Its Position Before the 
Emmetropic Eye . Alfred Cowan, Philadelphia 
10. Tuberculosis of Iris Following Extraction of Cataract: Case Report 


Nelson M. Black, Milwaukee 





Abstracts from Current Literature 


Ear 


PATHOGENESIS OF MENIERE’s DisEAsE. A. THORNVAL, Acta oto-laryng. 13:4, 

1928. 

A definition of Méniére’s disease is more or less difficult. The author reviews 
a case which he considers typical of Méniére’s disease. 

He sums up the typical observations in Méniére’s disease as follows: 

1. The normal aspect of the tympanic membrane, the patency of the eustachian 
tube and the inefficacy of inflation are notable characteristics. Mention is made 
of this last characteristic because the patients so often complain of tubal stenosis 
or of impacted cerumen, or a sensation of fulness or pressure in the ears. 

2. There is ringing in the diseased ear. The condition is almost always 
unilateral. 

3. There is generally a shortening of bone conduction and an elevation of the 
lower tone limits with little modification of the upper limit. There is a diminution 
in perception of the spoken voice. 

4. The predominating symptom may disappear suddenly and the patient be free 
from symptoms for an indefinite period, only to find the condition reappearing as 
suddenly as it disappeared. Méniére’s disease requires repeated and continuously 
rigorous observation. 

5. The vestibular reactions, except during the paroxysms, are entirely normal. 
The turning or caloric tests may be applied immediately following a crisis and, 
except for a slightly delayed reaction, give normal reactions. 

6. A paroxysm is always accompanied by .nystagmus, which presents rapid and 
energetic oscillations. According to the author’s observations the nystagmus was 
of greater amplitude and intensity than in the sudden suppression of the labyrinth. 
The nystagmus was directed to the diseased side, with the rotary type pre- 
dominating. In only two cases did the author observe the nystagmus directed to 
the sound side, and then it was horizontal. Change of position seemed to have little 
or no effect on the nystagmus. 

7. During the paroxysm the coloric test with cold water in the diseased ear 
diverted the nystagmus, but considerable time was required. 

The author believes that the condition is not peripheral but central. The 
shortening of the osseous conduction speaks for involvement of the labyrinth or 
auditory nerve, but the elevation of the lower tone limits with relatively good 
conservation of the upper limit rather rules out a vestibular condition. According 
to his own and cited publications, the author believes that these observations are 
indicative of a central lesion. 

The author finds that many of the patients complain of diplacusis, but otherwise 
the auditory function is normal, which he would rather ascribe as a central lesion. 
The false sound complained of by the patient is not typical of a peripheral lesion. 

The sudden paroxysm and ringing are characteristic of tumors occurring in the 
region of the pons. Judging from the character of the nystagmus observed, the 
author is prone to localize the lesion in the medulla. If the lesion was peripheral 
it is probable that the vestibular reaction would not return to normal in so short a 
time—sometimes as early as the following day. The caloric test is difficult to deny. 

How can this irritative state be established so suddenly? There may be a 
resemblance between Méniére’s disease and epilepsy. But there does seem to be 
a certain relation between Méniére’s disease and migraine. 

Typical Méniére’s disease is formed of two symptom complexes: a typical 
auditory and a vestibular condition. The latter appears during the paroxysm, 
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accompanied by spontaneous nystagmus. However, outside the paroxysm, the 
vestibular function apparently is normal and only in some cases is slightly altered. 
The disease affects men more frequently than women, men between the ages of 
40 and 60 and women between 25 and 50. 

Méniére’s disease may be atypical. The author cites two cases. One patient 
had a chronic suppuration in infancy with complete loss of function in the ear 
affected. The other had a radical mastoid operation for suppuration. Both 
presented typical paroxysms of Méniére’s disease. If any relation exists between 
Méniére’s disease and chronic suppuration, it is probably vague. Yet one 
sometimes encounters in otosclerosis a slight paroxysm which might confound 
itself with Méniére’s disease. 

One might encounter the typical crises of Méniére’s disease in patients with 
bilateral involvement of the labyrinth or the eighth nerve due to a hereditary, toxic 
or arteriosclerotic condition. One must rule out as much as possible the com- 
plicating condition and ascertain, if possible, from which ear the paroxysm arises. 

Patients with tumors of the pons or auditory nerve may lose consciousness and 
even have convulsions. These crises are grave, but only rarely in Méniére’s 
disease does the patient lose consciousness, and if he does it is on account of 
shock due to the suddenness of the attack, and seldom lasts more than a few 
seconds. Another complicating or confusing condition is what Nylen calls the 
“otolith cases.” The family history in such cases, the ability to reproduce the 
symptoms under certain conditions, its short duration and the absence of ringing 
would rule out Méniére’s disease. However, there may be pathologic analogy 
between the two diseases. The nystagmus of otolith disease is most frequently 
rotary and directed toward the ear that is nearer the ground, or horizontal and 
directed toward the opposite ear. In fact the resemblance is so great that some 
relation may exist between the two diseases and that otolith cases may be atypical 
Méniére’s disease. 

Finally, there is the sympathetic or hysterovegatative type, as described by 
Leidler and Loewy. If the patient is encouraged to describe the paroxysm, the 
clinician would be inclined to believe that the disturbance might be a typical 
crisis of Méniére’s disease. However, when one observes the paroxysms, neither 
nystagmus, nausea or vomiting is observed. The functional examination reveals 
little deviation from the normal in osseous conduction, and the lower and upper 
tone limits are usually nearly normal. 

These observations on the pathogenesis of this condition are elementary, and 
the disease remains an enigma. However, one is still at a loss for some expression 
to designate the auditory feature of Méniére’s disease. The author proposes the 
nomenclature “neuropathia acustica susurrans,” a name which he believes charac- 
terizes the ringing and roaring that accompany the disease. 


ABDUCENS PARALYSIS IN THE CouRSE OF OTITIS Mepia. A. A. BOONACKER 

and E. Huizinca, Acta oto-laryng. 13:65, 1928. 

Seven cases of paralysis of the abducens nerve in the course of otitis media were 
reported. The mastoid was operated on in four instances. Twice the mastoid was 
opened on account of the paralysis but was found to have had no relation surgically 
to the paralysis of the abducens nerve. In the other two cases, the mastoid was 
operated on because of other indications. Two patients had only catarrhal otitis 
media, and they recovered spontaneously from both the paralysis and the otitis. 

In their review of the literature the authors state that influenzal and grippal 
infections play an important role in the production of the paralysis. Influenza is 
known to be productive of polyneuritis. In the cases observed, some had an 
accompanying trigeminal and others a peroneus neuritis. 

They take exception to the theory that the involvement is produced by am 
extension of the infection through the point of the bone. In two cases lumbar 
puncture was performed with a negative result. They did not note cochlear or 
vestibular involvement in any of their cases. They also believe that the fact 
that the paralysis usually occurred on the side of the involved ear can be explained 
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on the ground that in grippal and influenzal infections the nerves situated in the 
vicinity of the infected cavity are early involved. 

Most of the paralyses of the abductor nerve occurred in acute infections, and 
they are more usual in adults. Seldom does a chronic infection of the ears 
produce this complication. 

The authors conclude that the occurrence of paralysis of the abductor nerve of 
the eye in the course of acute otitis media is not a serious complication and that 
early operation on the mastoid is not indicated, as in a large majority of these 
cases of paralysis recovery would be spontaneous. 


Rotu, Kankakee, III. 


Larynx 


SuLcus GLotTtTipEus (CITELLI) BILATERALIS. GEORG KELEMEN, Ztschr. f. 
Hals-, Nasen- u. Ohrenh. 22:475 (Feb. 16) 1929. 


In 1901 Salvi described a horizontal groove which he saw under the vocal cord 
parallel to it. Citelli found this groove, which he named sulcus glottideus, in 
55 per cent of the larynxes which he examined. Denker and Giacomini had found 
this sulcus in the gorilla (1891). The author mentions the observations of others 
on the cadaver and two observations on living persons (Lautenschlaeger, Pertel). 
Kelemen adds an observation of his own in a larynx which had been preserved for 
teaching purposes. There were bilateral oval openings under the normal vocal 
cords, at the posterior ends. The probe entered cavities the size of a hazelnut. On 
the left side the border of the opening was papillomatous. Between the plicae 
ventricularis and vocalis, a normal ventriculum morgagni was present. The 
author adds observations of others concerning other abnormal cavities in the 
human larynx. The sulcus glottideus cannot be mistaken for cured tuberculous or 


croupous ulcers. AMBERG, Detroit. 


Nose 


Microscopic CHANGES IN THE SPHENOPALATINE GANGLION WITH SPECIAL 
CONSIDERATION OF ATROPHIC RHINITIS. KLAUS VOGEL, Ztschr. f. Hals-, 
Nasen- u. Ohrenh. 22:507 (Feb. 16) 1929. 


The author, in his exhaustive essay covering forty-six pages, with many 
illustrations, reports first some cases, in ten of which the Lautenschlaeger-Seiffert 
operation was performed and the sphenopalatine ganglion removed on one side. In 
addition, a specimen taken after death from a patient who had suffered from simple 
atrophic rhinitis, and a case of a syphilitic ozena, were investigated. The author 
states that only a degeneration of the connective tissue of the sphenopalatine gan- 
glion was found in genuine ozena, which degeneration seemed to be more pro- 
nounced in the fetid form. The author asked himself the following questions: 
1. Do acute or chronic general diseases exist which injure the sphenopalatine 
ganglion primarily so that a secondary degeneration occurs? 2. How is the 
ganglion affected in acute and chronic diseases of the nose and the nasal accessory 
3. What changes occur in preganglionary and postganglionary nerve 


sinuses 7 
Examinations were made in fifty-one cases of general diseases, of which 


trunks ? 
fifty ended fatally. He found: 
A. Pronounced changes of the ganglion: (1) swelling of the cells and 


chromatolysis in 3 cases of pneumonia, 4 cases of diphtheria, 1 case of measles, 


1 case of scarlet fever, 2 cases of sepsis and 2 cases of meningitis; (2) shrinking 
of the cells in 3 cases of syphilis, 1 case of cachexia with arteriosclerosis, 1 case 
f cachexia. 2 cases of arteriosclerosis and 1 case of brain tumor (with cachexia) ; 
(3) swelling and shrinking of the cells in 4 cases of pneumonia, 4 cases of sepsis, 
1 case of purulent meningitis and 1 case of tuberculous meningitis. B. Surprisingly 
little change of the ganglion in 1 case of pneumonia, 1 case of diphtheria, 1 case of 
f abscess of the brain, 6 cases of tuberculosis, 


8) 


sepsis, 1 case of meningitis, 1 case ¢ 





ABSTRACTS FROM CURRENT LITERATURI 681 
2 cases of syphilis, 2 cases of cachexia, 1 case of pernicious anemia, 1 case of 
Basedow’s disease and 1 case of embolus of the lung. 

The author describes, in detail, the method of extirpation of the sphenopalatine 
ganglion under local anesthesia after broad opening of the maxillary antrum. He 
comes to the following conclusions: 1. In genuine atrophic rhinitis, an isolated 
atrophy of the sphenopalatine ganglion occurs, but the gasserian, geniculate, ciliary 
and jugular ganglions remain normal. 2. No proof can be furnished that a primary 
disease of the ganglion is responsible for atrophic rhinitis. This has been found 
by virtue of histologic examinations of the ganglion in ozena, in acute and chronic 
inflammations of the nose and the nasal accessory sinuses, in infectious and nonin- 
fectious general diseases and on the basis of clinical experiences after extirpation 
of the ganglion. Therefore, the disease of the ganglion must be looked on as a 
secondary condition. Another cause, so far unknown, must be accepted for ozena. 
3. Although a plain connection exists between the trophic condition of the nose 
and the sphenopalatine ganglion, exemplified by the isolated degeneration of the 
ganglion in atrophic rhinitis, the little pronounced decrease in function after its 
extirpation makes it probable that the function of the ganglion can be substituted 
substantially by other nerves (perivascular fibers ?). 

AMBERG, Detroit. 


A NERVE TUMOR OF THE NASAL Fossa. M. N. ORTMAN, BONNARD and 
Moreau, Acta oto-laryng. 13:52, 1928. 


Malignant tumors of the nasal fossa do not often develop at the expense of 
nerve tissue. Tumors of nervous origin such as neuroepitheliomas have been 
described by several writers as rare. The authors believe that the tumors are 
less exceptional than is supposed. 

The authors report the case of a man, aged 52, who was referred for biopsy. 
There was proptosis, bone roughening and enlargement at the root of the nose. 
The tumor occluded the left side of the nose. A biopsy was performed. Subse- 
quently, radiotherapy reduced the size of the tumor. 

In discussing the pathogenesis of the tumor the author states that he does not 
believe that it was of central nervous origin, because the patient presented no 
intracranial symptoms either before the appearance of the tumor or during its 
progress. He argues against a sympathetic nervous origin on account of the 
absence of the capsule of Poll and the alveolar structure of a sympathoma. By 
exclusion, he accepts the olfactory nerve as the source of origin 


Rotu, Kankakee, III. 


Miscellaneous 


FORMATION OF FOLDS IN THE RETINA THROUGH PRESSURE ON THE EYEBALL. 
W. LOuteErIN, Klin. Monatsbl. f. Augenh. 79:769 (Dec.) 1927. 


Lohlein reports a case of fold formation in the retina, resulting from a large 
mucocele of the left frontal sinus which had destroyed the orbital roof and had 
caused a great deal of pressure from above on the eyeball. 

The patient had first been seen in 1916, at which time a radical operation had 
been performed on the frontal sinus, but the presence of the mucocele had not been 
recognized. Ten years later marked proptosis of the left eyeball appeared; in 
addition, the patient had noticed that when he looked at objects they appeared 
oval with horizontal lines running through them. 

Examination showed considerable proptosis of the left eye. The tension was 
normal. The interesting part of the observations was the definite fold formation 
of the retina. The author goes into detail about the appearance of the fundus. 

Ten days after the radical operation for the removal of the mucocele, vision 
was good. The patient did not notice any more horizontal lines when he looked at 
objects, and there was only 1 mm. of exophthalmos. The horizontal folds seemed 
to be more limited to the posterior pole of the eyeball. 
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The author felt that the pressure on the eyeball had been present for such 
a long time that the return of the retina to normal was unlikely. 

In discussing the subject, the author compares other retinal formations such 
as traction folds as described by Vogt and fine horizontal, vertical or arched folds 
running from the macula to the papilla as described by Vogt and Habb, which 
according to these authors often result after inflammatory changes in the anterior 
portion of the eyeball or from inflammatory processes of the orbit and sinuses. 
The explanation of these reflex streaks is on the basis of collateral circulation. 
In addition, he mentions the corrugation folds found in choked disk or intra-ocular 
tumors. 

Lohlein mentions a similar case reported by Birch-Hirschfeld and Siegfried in 
which examination of the eyeground was impossible on account of the cloudy 
cornea, but in which histologic examination showed the presence of the folds. 
This case was due to fibral sarcoma of the orbit. 

Lohlein stated that he believed his case was the first one to be described in 
which the horizontal folds of the retina were caused by pressure exerted on the 
eyeball, but later he found that a similar case had been reported by Birch-Hirschfeld 
in the Grafe and Saemisch Handbuch, in which a rapidly growing spindle cell 
sarcoma of the orbital roof had shoved the eyeball 12 mm. down and 7 mm. out, 
giving a hyperopic astigmatism of 3 diopters and presenting horizontal retinal 
folds about the region of the papilla. 


MUCOCELE OF THE FRONTAL SINUS WITH FOLD FORMATION OF THE EYEBALL. 
PaAuL ZENTNER, Klin. Monatsbl. f. Augenh. 80:508 (April) 1928. 


Zentner reports a case of fold formation of the retina due to a very large 
mucocele originating in the frontal sinus. 

In addition to the typical picture of fold formation in the retina, there was a 
difference of 13 diopters in the horizontal and vertical meridians of the cornea. 

Before operation, the papilla could not be seen but the folds above the papilla 


could be made out. Four weeks after the radical removal of the mucocele, there 
was enophthalmos. The papilla-was elevated 4 diopters and in the area where 
earlier had been found buckling of the retina and fold formation, there were to 
be seen parallel and horizontal streaks. Later the cornea lost its old form and 


showed an astigmatism of only 4 diopters. Hanats H. Vat. Cincinnatt 


EPITYMPANIC PLASTIC IN THE CONSERVATIVE RADICAL OPERATION. HEINZ 
DAHMANN, Ztschr. f. Hals-, Nasen- u. Ohrenh. 22:493 (Feb. 16) 1929. 


The author refers to his previous communication (Ztschr. f. Hals-, Nasen- u. 
Ohrenh. 20:231, 1928), and supplements his article. He has used his method in 
eight additional selected cases with success. The epitympanic plastic operation 
should also be considered in the conservative radical operation performed from 
the outer meatus, according to the brothers Thies. Concerning the indications 
and contraindications of the surgical procedure by way of the outer ear canal, 
the author refers to Beyers (Katz, Preysing and Blumenfeld: Handbuch der 
speziellen Chirurgie des Ohres und der oberen Luftwege, first and second 
editions, p. 603-606), and especially to the publication of Thies brothers (Arch. f. 
Ohrenh. 89:138, 1912); furthermore he refers to the transactions of the meeting 
of otologists in Copenhagen in 1928. The article must be read in the original. 


AMBERG, Detroit. 
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SoME VERY ACCURATE MEASUREMENTS OF THE AMPLITUDE OF VIBRATION 

OF TUNING ForK Proncs. Dr. ROBERT SONNENSCHEIN. 

To have accurate methods in all functional testing of hearing, it is necessary 
that the instruments one uses, such as tuning forks, be properly calibrated; 
to obtain uniform and comparable observations, a definite technic must be employed. 
In the work done with the Webster phonometer some years ago, it was found 
that apparently the greatest intensity of vibration emanated from the broad or 
outer surface of the prongs, a little less so from the narrower surfaces, still less 
from the ends, and least of all from the edges or angles formed by the broad 
and narrow surfaces. Some forks have prongs which show a quadrilateral cross 
section so that one cannot say a broad or outer surface if the outer surface and 
the anterior surface are the same width. At the time that the tests were made, 
I did not realize that the shape of the prongs (that is, whether quadrilateral or 
oblong), the distance between the prongs or its relation to the width of the prongs 
made any particular difference regarding the relative intensity of one or the other 
side of the prongs. It was not until Mr. Eisenhour of the Riverbank Laboratory 
called my attention to the possibility that these factors might have some influence 
that I decided to check the results I had obtained in 1924, in order to settle the 
question definitely, and also to modify my statement, if necessary, so that the 
full truth might be known. 

With a view to testing these points, Mr. Eisenhour and Mr. Tyzzer instituted 
some experiments at the Riverbank Laboratory in which I was privileged to 
participate. So that the amplitudes of vibration might be measured definitely, 
observations were made through a microscopic eye-piece, with a scale on which the 
amplitude or excursion of the prongs could be definitely seen. The forks were 
activated electrically, and the intensity of sound was measured with the sound 
meter of Mr. Eisenhour. Thus, an absolutely accurate picture of the intensity of 
the sound was obtained, and the amplitude of the vibration of the prongs measured. 
We then used the two excellent forks that I had employed in my tests with the 
phonometer and compared the results obtained with them with those obtained 
with the forks belonging to the laboratory. In this manner, it was seen that 
the forks which I had employed showed slightly more intensity from the outer 
surface of the prong than from the narrow surfaces, thus confirming my original 
observations; but with the Riverbank fork (which differed somewhat from my 
forks in shape and in distance between the prongs) the reverse of this action was 
found. In other words, the shape of a fork and the distance between the prongs 
has considerable influence in determining which surface of the prongs emits the 
greater intensity of sound. The longer the distance between the prongs, the 
more sound can escape. In view of the fact that there is only a slight difference 
in the sound from the outer surface of the prong and that obtained from the 
narrow surfaces held parallel to the ear, I wish to repeat what I stated in my 
original paper that even though in most forks that I have used the outer surface 
gives slightly more intensity than the narrower one, from a practical standpoint 
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it will make essentially no difference which of these surfaces is presented to 
the ear, provided that the examiner always uses the same method in all his cases, 
so that he obtains uniform and comparable results. 

With the phonometer inaccurately tuned, the outer surface of the prongs gives 
greater force; but with the hearing tube, etc., the two sides of the prongs seem to 
give the greater pressure. The tables of figures arrived at in the tests were not 
included, but only the conclusions reached from them. 


PRIMARY CHOLESTEATOMA OF THE TEMPORAL Bone. Dr. W. E. GROVE, 
Milwaukee. 


F. H., aged 18, was admitted to the Mt. Sinai Hospital on April 23, 1927, 
from the dispensary where she had been seen by Dr. Wolters with a fluctuating 
swelling in the upper portion of the right mastoid area. 

History.—The patient stated positively that the right ear had never discharged 
as far as she or her parents knew, although the left ear had discharged from 
time to time for several years. This left ear had been dry for the last nine months. 

Dr. Wolter’s dispensary note states, “there is no discharge in the right external 
canal. The membrana tensa is white, rather thin and somewhat retracted. No 
perforations. The membrana flaccida is rather irregular but is not congested and 
shows no perforations.” At this time, a fluctuating mass about 2 cm. behind the 
upper attachment of the right auricle was opened by the house officer and dis- 
charged a thin brown secretion. There appeared to be a perforation of the bone 
beneath the incision and she was referred to the x-ray department. The x-ray 
picture showed the right mastoid area completely destroyed with an obliteration 
of all intercellular bone septums, while the left mastoid was of normal appearance. 

Examination.—My examination at this time showed both tympanic membranes 
to be normal in appearance though slightly retracted. No perforations were seen 
in either drum. All the landmarks of the drum were of normal appearance. There 
was no congestion or swelling of either drum. The hearing was roughly tested 
in the patient’s room; a quiet pocket watch was heard at 8 inches with each ear, 
while a whisper was heard at more than 15 feet with each ear. The Pirquet 
and Wassermann reactions were negative. Examination of the blood showed: red 
cells, 4,200,000; white cells, 9,400; hemoglobin content, 75 per cent. The differ- 
ential count showed polymorphonuclears 62 per cent, eosinophils 1 per cent, small 
leukocytes 30 per cent, large leukocytes 4 per cent and transitionals 3 per cent. 
The urine showed a trace of albumin but was otherwise normal. 

Operation (April 25, 1927)—There was a draining fistula about 2 cm. back 
of the upper attachment of the right auricle where the previous incision had been 
made. The usual postauricular incision was made to the bone. In separating 
the fibers of the sternomastoid muscle from the tip with a sharp elevator, the tip 
was broken into. The cortex was extremely thin and soft over the entire mastoid 
area. When this was removed, the entire mastoid cavity was found filled with 
cholesteatomatous masses. This process had laid bare the lateral sinus from above 
the angle to the jugular bulb and had so flattened it that its outlines could be made 
out only with difficulty. The bone over the cerebellar dura behind the sinus 
had been eroded over an area as large as half a dollar. A small cupola-like 
extension of this general cavity toward the mastoid antrum region was cleaned 
out. This was, however, found to be absolutely shut off from the middle ear 
cavity by a solid bone partition which would nowhere admit a probe. All the 
walls of this enormous cavity were as smooth as burnished metal. The wound 
was packed as in a simple mastoidectomy, and the middle ear was not entered. 


The postoperative course was entirely uneventful, and the patient was dis- 
missed from the hospital on May 5, 1927. The mastoid wound was completely 
healed in about six weeks, at which time an examination of the hearing with the 
audiometer revealed a symmetrical curve in both ears, with some reduction of 
hearing in the lower tone range. 
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Pathologic Examination.—Most of the tissue consisted of soft gray structure- 
less tissue arranged in concentric layers. The remainder of the tissue was made 
up of fragments of bone. Direct smear of the tissue failed to reveal cholesterin 
crystals. 

Microscopic Examination.—The sections of the soft material showed only a 
structureless, rather crystalline material. The sections of bone fragments showed 
an increase in density of the bone, with the bone cells small or widely separated. 
The periosteum was thickened. The surface was covered by a thin layer of 
epithelium, squamous in type, and this was covered by a thin layer of the same 
material as that removed from the cavity. 

The diagnosis was cholesteatoma of the mastoid. 


DISCUSSION 


Dr. GeorGE E. SHAMBAUGH, Chicago: Cholesteatoma occurring as a con- 
genital growth in the bones of the skull has long been recognized, and it would 
seem highly probable that such formations would occasionally be located in the 
temporal bone. In this region, it is probable that their existence would not be 
detected except under rather unusual conditions. One of these unusual conditions 
could be that in which the cholesteatomatous mass encroaches on the middle ear 
spaces —an antrum, for example —and in which, as the result of otitis media, 
an infection takes place. This congenital cholesteatoma can be differentiated 
clinically from a similar condition which develops as one of the complications in 
chronic suppurative otitis media and which is the only type that most otologists 
have an opportunity of seeing. The type of cholesteatomatous invasion of the 
temporal bone which occurs secondary to chronic suppurative otitis media requires 
certain physical conditions for its development. These are well known to otologists, 
and consist of a flat surface for the epidermis of the canal to pass over in its 
invasion of the middle ear spaces. This flat surface is usually provided for by a 
marginal perforation, especially one located in the upper posterior segment, or it 
may be an erosion of the incisura tympanica. However, a marginal perforation is 
not always required to provide this surface for transition of the epidermis. 
Shrapnell’s membrane pulled in and attached to the neck of the malleus produces 
a concavity in which exfoliation of epithelium takes place, with eventual invasion 
of the attic. The malleolus attached to the promontory may also provide for 
this transition. 

I have recognized but two cases in which I believed that I encountered primary 
cholecteatoma of congenital formation. Both were recognized because of symptoms 
resulting from an infection secondary to otitis media. In them, the perforation 
occupied the anterior segment of the drum membrane, was not marginal and was 
produced presumably by the ordinary route of infection. The cholesteatomatous 
mass located in the antrum became infected, and the condition of chronic suppura- 
tive otitis media persisted. Clinically, 1 recognized in these cases the peculiar 
penetrating odor so characteristic of most cases of cholesteatoma when they become 
infected. In both cases, the tympanum was free from any accumulation of material. 
One case I recall with especial vividness because it was seen only a few weeks 
ago. Coming down on the cholesteatoma in operating on the mastoid I encountered 
a glistening membrane which formed its outer covering. The bone was removed 
extensively without injuring this membrane at any point. The bone covering the 
lateral sinus had been eroded for a considerable extent, yet there was no sinus 
involvement. 

My impression is that the primary cholesteatoma of the temporal bone is excep- 
tional and does not have the same clinical significance as a cholesteatoma secondary 
to suppurative otitis media, except when it becomes infected from an otitis media, 
and then I suspect that it becomes as dangerous as any cholesteatoma. 


Dr. Josepn C. Beck, Chicago: Both the paper and Dr. Shambaugh’s remarks 
are of great interest, but the histologic sections exhibited by Dr. Grove were a 
great disappointment to me, in that they did not show what I hoped he would bring 
out. He did not deal with the microscopic anatomy and stated that he turned the 
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operation into a simple mastoid procedure. If Dr. Grove will look up the subject 
(Goerke), he will find that it has been shown on going into the subject of the matrix 
of the cholesteatoma in which the operation is spontaneously performed by the 
cholesteatoma, that one finds the smooth matrix. There is usually no invasion of the 
epithelium into the bone, whereas in the usual type of cholesteatoma with chronic 
suppuration there is invasion of the bone by the epithelium, which explains why 
recurrence so frequently takes place. The matrix must be destroyed. I wish to 
know whether Dr. Grove destroyed it in his case, and if so how he handled the case 
afterward. 

Dr. H. I. Litiie, Rochester, Minn.: A few years ago I reported two cases of 
symptomless cholesteatomas. In the history of one case, I was able to elicit a pre- 
vious suppuration, and in the other, I was not. 

The point Dr. Beck just brought out is interesting. Certain cases in this group 
may be discovered accidentally. Something may not look right in the canal, and 
the roentgenograms may show the condition Dr. Grove described. One may not 
elicit a history of suppuration, although the patient may have forgotten incidents 
of his childhood. In one of my cases, the cholesteatoma had destroyed the squamous 
portion and the dura was covered by the basement membrane. Just behind the 
labyrinth, the dura was thin and cerebrospinal fluid escaped through a defect. The 
postoperative care was difficult. The membranous meatus was left intact, and the 
middle ear was treated after the method of Barany. The posterior wound was 
handled separately. It was necessary to scarify the dura to cause granulations to 
fill the cavity. The final result was satisfactory. 

Dr. Grove: I think that the stench that occurs in cholesteatoma is due to 
the secondary infection. In Dr. Shambaugh’s case, the infection must have existed 
long enough for the suppurative material to wander into the cholesteatoma mass. 

No mention was made in the pathologic report of any epithelial ingrowth into 
the bone. 

I also curetted as carefully as I could over the exposed dura and sinus, and as 
thoroughly as I could over the bone. I think the reason the healing was so satis- 
factory was that in this case there was no evidence of invasion of the bone by the 
epithelium. 


CONDITIONS OF HEARING FounD IN 27,978 Cu1caco Pustic SCHOOL CHILDREN. 
Dr. JOHN J. THEOBALD, Chicago. 


In a recent survey of 27,978 school children, 2.9 per cent were found to be hard 
of hearing; 1.5 per cent were found to have tubotympanic catarrh. The survey 
shows that it is reasonable to expect that one fourth of all of the children examined 
will, if not properly treated, show an irreparable loss of hearing before they are 
35 years of age. Of the children with tubotympanic catarrh, 33 per cent had had 
the tonsils and adenoids removed, thus indicating that tonsils and adenoids are 
not the sole causative factors in hardness of hearing due to tubotympanic disease. 
It is assuredly the duty of the physician, after the tonsils and adenoids have been 
removed, to see that proper treatment is continued in order to establish the normal 
mobility of the ossicular chain. It was found that 2,859 children had chronic 
suppurative otitis media. Many severely affected children in this group had never 
had any form of treatment. Three children were found to have otosclerosis; thirty- 
four had nerve deafness; 171 were handicapped by the presence of cerumen. 
Instruction in lip reading was advised in forty-one cases. The report confirms the 
belief that an otologic survey of the entire school system is imperative. 


DISCUSSION 
Dr. H. NEwHART, Minneapolis: We are greatly indebted to Dr. Theobald for 
his valuable contribution in making a survey of hearing conditions in such a large 
group of school children. He and Dr. Norval H. Pierce have rendered a distinctive 
service in demonstrating by laborious effort the need and possibilities of such 
surveys among school children. 
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3eginning the work in 1922, in the pre-audiometer days, Dr. Theobald has con 
sistently continued along the old lines, using the time honored whisper test with 
results as stated in his paper. 

Since September, 1926, when Minneapolis went on record as the first city 
officially to adopt the audiometer for the periodic tests of the hearing of its school 
children, at least sixty other American cities and important educational institutions 
have put into practice periodic testing of the hearing by means of the audiometer. 
This is surely adequate recognition and endorsement of the importance and 
efficiency of this routine procedure. 

The advantage of the multiple telephone phonograph audiometer and of the 
3 A instruments over the whisper test in greater delicacy, accuracy and economy 
of time, labor and money are too obvious to require comment. By comparison in 
the study of large groups, the audiometer discloses the existence of a significant 
hearing defect in from two to five times as many persons as does the whisper test. 

The movement to give to every school child the benefit of regular periodic 
hearing tests is of great interest to the educator and of outstanding significance 
to the physician, especially the otolaryngologist. To the educator it makes possible 
a better understanding of the educational requirements of the individual pupil, 
disclosing those who, because of an overlooked hearing defect, require special atten- 
tion, thus helping to reduce retardation, a condition abhorrent to the teacher and 
the taxpayer alike. 

To the otologist the movement represents the initial step in effectively helping 
in the solution of the problem of preventing unnecessary deafness. Through the 
early disclosure of those cases demanding corrective treatment for conditions known 
in many instances to cause ultimately a handicapping deafness, it offers opportunity 
to redeem ourselves in the eyes of an increasingly exacting public. 

The problem is preeminently one of health. The initiation and guidance of 
activities along those lines should be undertaken and continued by the medical pro- 
fession, lest leadership fall into the hands of others less competent to carry on 
the work. 

The movement is in its earliest stages of development. Much remains to be 
done by way of standardizing technic and procedure in the follow-up of those 
cases of potential deafness. As a whole, the problem presents a sufficient number of 
angles to challenge and invite the active interest and support of every otologist in 
whatever community he may live. 

In Minneapolis we have found in testing annually 30,000 pupils that practically 
8 per cent have a hearing loss of 6 sensation units or more in one or both ears in 
the retesting of all who, in the preliminary test, showed such a loss. This result 
compares favorably with those from other cities after allowances are made for 
different standards. In some communities, the standard for differentiating between 
those who may be disregarded and those who should have an otologic examination 
is a loss of 9 sensation units. This, we believe, in fairness to the child, is not 
sufficiently delicate. 

We have employed the questionnaire originally suggested, with the addition of 
several more questions, so that it now reads as follows: 


1. Did you ever have an earache or pain in your ear? Which ear? When? 


2. Did you ever have a running ear? Which ear? When? 
3. Does it run now? 

4. Do you ever have noises in your ear, like buzzing, hissing or roaring? 
Which ear? When? 

5. Have you ever had your tonsils or adenoids removed ? 

6. Is any member of your family hard of hearing? 

7. Have you ever had a mastoid operation? 

8. Have you a cold in your head now? 

A careful study of the clinical facts thus obtained, in spite of many unavoidable 
inaccuracies, will yield useful information. Naturally, there are variations in the 
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results, owing to seasonal changes, age, environmental conditions and many other 
factors. The wide range in the results obtained from different cities does not lessen 
the importance of making these tests of hearing acuity, but indicates the urgent 
need for the development of a standardized technic of application of these valuable 
methods of making hearing tests among large groups. 

Dr. Harry W. Date, Chicago Heights, Ill.: Dr. Newhart mentioned the 
recommendation that these children be taken to their family physician. With all 
due respect to the general practitioners, I must say that they take out the tonsils 
and tell the parents the child will be all right; but within a year the child has 
ear trouble again. Would it not be better to recommend that the children be sent 
to an ear, nose and throat specialist for examination, who, in turn, can make such 
recommendations as needed to the family physician? 

Dr. THEOBALD: I expect to use a 4A audiometer in my next school survey, 
and to check the cases carefully, so that not too many will be sent to the specialists 
or general practitioners who may send many back as “normal,” thus discrediting 
the work to some extent, and displeasing the parents. 

Dr. Dale brought up a delicate situation. Most of the children have a family 
physician, and I recommend in most instances that they be taken to him, relying 
on him to refer the child to a specialist, if possible. When dealing with the poorer 
families, this cannot always be done, so I have sent a great many of these patients 
directly to the special departments in the clinics. 


TRIGEMINAL DISTURBANCES OF OrTiTIC ORIGIN. Dr. FRENCH K. HANSEL, 

St. Louis. 

In three cases of chronic mastoiditis, the characteristic features were the attacks 
of severe pain and paresthesia in the second and third divisions of the trigeminal 
nerve on the affected side. All the patients were completely relieved of pain 
following the elimination of the mastoid disease. In one instance, the pain syndrome 
came on only after local treatment had been instituted. There is every reason to 
believe that the pain in the trigeminal areas was of a reflex nature, and that the 
stimulus originated in the middle ear and mastoid. Review of the literature shows 
that surprisingly few cases of a similar nature have been reported. 

In the final analysis of the nerve supply of the middle ear and mastoid and 
adjacent cutaneous areas, it is apparent that intimate anastomoses exist between 
the various nerves considered, to such an extent that a nerve plexus is formed. 
Trigeminal disturbances are possible, therefore, through the geniculate ganglion 
of the facial nerve and the petrous ganglion of the glossopharyngeal nerve. 


DISCUSSION 


Dr. SAMUEL SALINGER, Chicago: Dr. Hansel’s paper is another valuable 
addition to the increasing literature on the subject of pain in relation to otologic 
pathology. We are becoming more and more aware of the value of careful study of 
referred pain as evidence of deep-seated disease in the auditory apparatus, and are 
beginning to understand something of the complicated mechanism by which these 
symptoms are produced. 

When one considers the most intricate ramifications of the cranial sensory 
nerves, and the vast network through which they become interrelated, one is 
amazed at the possibilities that exist for the conduction of stimuli to distant parts, 
and begins to appreciate the labors of pioneers like Sluder, Hunt, Larson, Fenton 
and many others, who tried to work out the histology of this subject. Now that 
clinical and pathologic data are at hand, it is possible to correlate the results of 
investigations along the different lines of attack, and soon it will be possible to 
draw definite diagnostic and prognostic conclusions for future guidance. 

With particular reference to trigeminal neuralgia arising from tympanic or 
mastoid disease, so well illustrated in Dr. Hansel’s cases, I should like to call 
attention to several other conditions which may produce the same symptoms, and 
in which the differential diagnosis cannot be made from the pain alone. 





SOCIETY TRANSACTIONS 689 
1. Neuralgia, associated with so-called “vacuum mastoiditis;” Dr. Wieder’s 
case cited in Dr. Hansel’s paper is typical. Operation disclosed a practically 
normal mastoid, but the procedure resulted in relief from the pain. I have seen 
the same thing happen when no operation was performed. 

2. Neuralgia, associated with influenzal nonsuppurative otitis media: This 
type generally results in spontaneous cure, although frequently running a protracted 
course. 

3. Neuralgia, the result of involvement of the Gasserian ganglion in Gradenigo’s 
symptom-complex: This frequently exists without abducens paresis, and may be 
the sole diagnostic sign of a deep-seated involvement of the petrous bone. 

Time does not permit a full discussion of these and other possibilities. Suffice 
it to say that while the neuralgia may serve to direct attention to the auditory 
apparatus, it will in many cases require the utmost diagnostic skill and study to 
determine the character as well as the location of the pathology. 

Dr. Witiiam E. Grove, Milwaukee: Did Dr. Hansel attempt to alleviate 
the pain in any case by cocainization of the sphenopalatine ganglion? 

Dr. JoserpH C. Beck, Chicago: Did Dr. Hansel use triethylamin as an 
anesthetic or therapeutic measure? 

I think the value of this preparation should be brought to the attention of this 
group. This remedy is a clear fluid which is not applied, but inhaled; from 10 
to 15 drops are put on cotton and inhaled. If the pain ceases, it is probably due 
to neuralgia; if not, it is probably due to hysteria. We have used this measure in 
a good many cases with indifferent results, and at some future date will be able to 
make a more complete report. 

Dr. Frep A. Fia1, Rochester, Minn.: At the clinic trichlorethylene has been 
used a number of times in cases of trifacial neuralgia, but it has never given any 
relief. 

Dr. Gorpon F. Harkness, Davenport, Iowa: What is the prognostic 
significance of trigeminal involvement in Bell’s palsy? 

Dr. HANSEL: I neglected to mention in my paper that cocainization was 
attempted, but no relief was obtained. I did not use the preparation mentioned by 
Dr. Beck, and have had no experience with such a condition as Dr. Harkness 
mentioned. 


RETROPHARYNGEAL ABscEss. Dr. Roy A. BARLow, Madison, Wis. 


Retropharyngeal abscess occurs frequently enough following respiratory infec- 
tion in young children to warrant attention. In a small child, unilateral cervical 
swelling in the region of the sternocleidomastoid muscle associated with difficult 
breathing and swallowing, following an acute respiratory infection, should arouse 
suspicion of the possibility that a retropharyngeal abscess is present. Palpation 
is important in the diagnostic procedure. Surgical treatment is indicated for this 
condition. 


DISCUSSION 


Dr. H. I. Litviie, Rochester, Minn.: Retropharyngeal abscess is encountered 
often enough so that the syndrome is readily recognized. 

There are three points which I would emphasize: 1. In the stage before sup- 
puration, incision is not well directed. 2. If drainage is decided on, incision into 
the mass is best accomplished if the knife is held parallel to the edge of the tongue, 
in contradistinction to an oblique direction from the opposite angle of the mouth. 
The reason for this precaution is obvious. 3. External drainage may be decided 
on in those cases in which the abscess is due to Pott’s disease or to extension of a 
cervical phlegmon. 

The relief of symptoms by adequate drainage is striking. 

Dr. SAMUEL IGLAUER, Cincinnati: I should like to mention just a few points, 
the first being the question of pathology. I believe most retropharyngeal abscesses 
are caused by suppuration in the lymph. glands, and adenitis, followed by peri- 
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adenitis. Most showed that there are lymph glands in the median line in infancy, 
but they are not found after the second year, and for that reason retropharyngeal 
abscess is not often seen in children much over 2 or 3 years of age. 

I think the use of a knife in incising an abscess of this type is bad, for one is 
likely to injure some of the vessels with a sharp instrument, and, in addition, one 
is apt to stick his finger. I think the best instrument is a pointed hemostat. 

When this region is palpated, the mass usually feels tense, like a tennis ball. 

In the diagnosis, x-ray pictures are of much assistance. If a lateral view is 
taken in a doubtful case, it will practically always demonstrate the presence of a 
mass in the retropharyngeal area, which a skilled roentgenologist and a laryn- 
gologist can often diagnose as an abscess. 

Dr. GEORGE W. Boot, Chicago: A little girl about 8 years old hada retro- 
pharyngeal abscess which was opened. Several hours later she died; the post- 
mortem examination showed the cause of death to be diphtheria, although no false 
membrane was present. I do not approve of opening a retropharyngeal abscess 
with a hemostat. A clean surgical cut is better than a ragged tear with a blunt 
instrument. 

Dr. Hitt Hastincs, Los Angeles: With regard to palpating with the finger, 
some years ago I was called to see an infant because there was a question of a 
peritonsillar abscess. | had never seen one in an infant, aged 6 months, and 
doubted the diagnosis. I found the child in bed, with a swelling on one side of the 
neck, and the pediatrician said that there was a swelling in the peritonsillar region. 
The breathing was slightly labored. I put in my finger to examine the swelling, 
and the child choked, coughed and got a little blue, but I was not greatly alarmed. 
[ picked her up by the feet and thought the condition would clear up, but it grew 
worse and I became really alarmed. I then took her to a window seat and started 
artificial respiration. By this time, respiration had ceased. This was the only 
child of a young mother and an old father, so you can realize my alarm. The 
physician thought he could get a feeble heart beat. I made a rapid incision into the 


trachea, took an artery forceps and.spread it; respiration was established, and 
the child came to life. I held the opened forceps until a tracheotomy tube could 
be brought from the hospital. Six hours afterward, an abscess ruptured and a 
great deal of pus came out. Evidently it was a retropharyngeal abscess. The 
cause of the sudden and persistent cessation of respiration was likely a sudden 
increase in the laryngeal edema. The infant recovered. 


This was a warning to me, not to palpate with the finger in such a case unless 
prepared to operate. 

Dr. Epwarp KING, Cincinnati: This is an extremely important subject and, 
as Dr. Barlow said, the diagnosis is often overlooked. These children are usually 
brought to the hospital with a diagnosis of pneumonia, and the diagnosis of retro 
pharyngeal abscess is not made until after the child has been in the hospital some 
time. 

The position of the patient is important. When the abscess is opened the head 
should be down, for there is a tremendous gush of pus. If the head is extended 
downard, there is little chance of the pus running into the trachea. 

I think palpation is the most valuable aid to diagnosis, for these abscesses occur 
in very young children, and one cannot see well into the pharynx. 

As to x-ray diagnosis, I have two slides which show clearly what Dr. Iglauer 
spoke of in this connection; I shall pass these to Dr. Barlow for his elucidation. 

Dr. Horace R. Lyons, Chicago: The few cases of this type that I saw prior 
to this winter I did not consider of a serious nature, but this season I have seen 
two fatal cases. This impresses me with the thought that retropharyngeal abscess 
is serious. In one of these cases, I did not arrive until after death had occurred; 
but the child I saw had a definite abscess, and there was so much swelling and 
edema of the entire pharyngeal structures, and the patient was so septic, that | 
thought the abscess should not be opened at the moment. Two other laryngologists 
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were called in, and they both advised immediate opening. This was done and the 
child promptly died. 

Dr. Lourts Ostrom, Rock Island, Ill.: I wish to point out that any ordinary 
trocar run into the abscess will aspirate it well and practically obviate all the 
complications one runs into otherwise. Forceps can be used to widen the opening. 
A dental suction apparatus attached to an ordinary dental cuspidor in the office 
can be used at any time one wishes, thus preventing the pus from running into the 
trachea. 

Dr. ROBERT SONNENSCHEIN, Chicago: I agree with Dr. Iglauer that it is 
much safer to use a blunt hemostat, and then quickly separate the jaws of the 
instrument as the child’s head is inverted. I have never found one of these 
abscesses that could not be opened in this way. 

The important thing is the pathologic condition. There are two types: In 
one, the abscess lies behind the mucosa and anterior to the scalene muscles, and 
presents in the pharynx; this is the usual form. The other type lies behind the 
scalene muscles, is apt to burrow down into the mediastinum and causes death if 
not treated promptly. This form should be evacuated by external operation. 

Dr. BARLOw: The roentgen observations in these cases are typical and valuable, 
and often are the keynote of the diagnosis. The pharyngeal mucosa is pushed 
forward by the collection of pus behind it, and this is easily demonstrated in the 
roentgenogram. 

Different kinds and types of instruments are used successfully by various men. 
I believe that one should use that instrument which is most comfortable and safe 
in his own hands. 


SomE Unusuat Cases OF LATERAL Sinus Turomposis. Dr. ArtHuUR M. 
ALDEN, St. Louis. 


Case 1 is typical of the hemorrhagic type of mastoiditis. The patient had from 
the first a severe fulminating type of mastoiditis, but a lack of profuse secretion 
and pressure within the middle ear, coupled with an involvement in the external 
canal, caused the diagnosis to be missed. Although the symptoms referable to the 
middle ear all subsided, the disease process inside the skull continued, and it was 
only with the onset of symptoms which pointed to intracranial disease that the 
presence of a serious infection was recognized. Case 2 was also of the hemorrhagic 
type of mastoiditis with profound infection of the blood stream, even though two 
blood cultures were negative. Just why no secondary suppurative foci developed 
and why the large joints bore the brunt of the septic attack are debatable questions. 
Case 3 was one of sterile thrombosis of both lateral sinuses. Apparently, the 
condition arose slowly, allowing time for a compensatory collateral circulation to 
be established, probably by way of the inferior petrous bones. Case 4 presented 
several unusual features, including the combination of an aseptic thrombus in the 
sinus with a malarial infection, which has not been encountered before in the 
literature. This patient ran a slow pulse rate, from 60 to 70, throughout the 
course of the fever, and a definite nystagmus was observed on the day of the second 
operation for mastoid. In all probability, had the malarial infection been demon- 
strated earlier and adequate treatment given, the presence of the thrombus in the 
lateral sinus would never have been suspected. 


DISCUSSION 


Dr. A. A. HaypEN, Chicago: This paper is particularly instructive, and a 
recitation of four cases with only one fatality represents a lower mortality than is 
ordinarily expected in any series of cases of lateral sinus thrombosis. 

I wish to mention some of the things that seem to me to be of prime importance 
in handling any case of this type. The remarks are prompted by the case of the 
patient who also had malaria. I wish to submit this proposition, with no criticism 
of Dr. Alden. None of us would have thought of having that patient examined for 
malarial plasmodia before the operation was performed, but does not the fact that 
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this condition was found in the case emphasize the fact that most searching 
physical examination is always advisable, not only in lateral sinus thrombosis but 
in mastoid cases, any of which may be complicated by a clot in the vein. I think 
the examination should include not only Wassermann tests of the blood and spinal 
fluid, but examination of the blood for malarial organisms. Perhaps the lateral 
sinus would not have been opened if the condition had been discovered before the 
operation. Perhaps the symptoms of lateral sinus thrombosis would not have 
appeared. The condition of the lungs, and anything that might explain the increased 
temperature, should be most carefully investigated. 

Something important was presented at the Washington meeting of this society 
on Monday, which I should like to call to your attention. That was the paper of 
Dr. Kolmer in which he emphasized the fact that whether the pneumococcus is 
found in the discharge from the ear or in that from the mastoid wound, if it be of 
the first, second or third type, great confidence may he placed in the administration 
of antipneumococcic vaccine. Dr. Kolmer expressed™the—belief that when this 
organism is found anywhere in the nose and throat, the patient may be benefited 
by the administration of ethyl hydrocuprein hydrochloride, 2 grains (0.13 Gm.) 
every five hours. Six ounces (178 cc.) of milk should be given immediately 
following its administration, so as to prevent the action of the hydrochloric acid 
on the ethyl hydrocuprein hydrochloride. 

I think the most important thing in the treatment for lateral sinus thrombosis is 
its prevention. Early and careful mastoid operations, if one keeps in mind particu- 
larly the fact that the sinus wall should not be unduly traumatized, and if it is 
necessary to expose it that it be handled with the greatest care, will prevent many 
of these cases. The most significant symptom is the occurrence of a high tem- 
perature with chills and sweating, and if the curve goes below normal in the 
period between the chills this is of great importance as a danger signal. 

Dr. WittiAmM V. MuLLIN, Cleveland: I recall the case of a man on whom 
I did a radical operation for mastoid because of a chronic discharge and severe 
vertigo, and found the lateral sinus superficial and situated very far forward. 
Dr. Beck at that time spoke of the occurrence of chills and other symptoms follow- 
ing operations for mastoid, and suggested making a stab wound below the tip of the 
mastoid and putting a drain in that way. This I did and closed the mastoid wound 
more than I would otherwise have done. In a few days, the man presented the 
typical picture of a beginning sinus thrombosis. We immediately examined the 
blood and could not demonstrate the malarial parasite, but he had a history of 
having had malaria when he lived in Texas. I opened the wound and could see 
the wall of the sinus clearly. It looked healthy, and on that basis quinine was 
administered intravenously, which solved the situation satisfactorily. Even if the 
malarial organism is not found, the therapy may be useful. 

Dr. H. I. Lrivre, Rochester, Minn.: The recitation of these unusual cases of 
sinus sepsis in otitic disease is important. The typical cases are easily recognized, 
but the atypical ones give much trouble. I believe the observations of Dr. Alden 
are accurate. The case of the patient who died may have been one in which 
retrograde extension of the infection involved the cranial sinuses. If it were on 
the left side, one might expect in 50 per cent of the cases to have the extension 
directly into the straight sinus. We have seen this happen in three cases. 

The case in which the Tobey Ayer test was made and gave a false positive 
result falls into that group of cases recently reported. The same observation has 
been made in my service. 

I have seen chronic cases in which there was a history of severe illness with 
chills, fever and headache at the time of the initial trouble in the ear, and in which 
the patients subsequently recovered except for a chronic suppuration of the ear. 
In the instances in which radical operation for mastoid was indicated, two of the 
patients were found to have collapsed sigmoid sinuses, probably the result of the 
preceding disease. These were not interfered with. 

Dr. Georce W. Boot, Chicago: I wish to mention two cases. In one I cut 
down and found the jugular vein full of pus which extended so far down that it was 
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not possible to ligate below it. I incised the vein and placed a drainage tube inside 
it. The patient recovered. In the second case, a Roumanian woman, aged 25, had 
been having influenza. Every day for a week she had a chill and a temperature of 
from 104 to 104.5 F. The left drum membrane was incised. The mastoid was still 
excessively tender when an operation was performed three days later; at the knee 
of the sinus, a single cell was found containing pus under tension. This was 
opened, and the temperature came down to normal for four days. On the fifth, she 
again had a chill and the temperaturé rose almost to 106 F. The wound was 
reopened and irrigated, the temperature fell to normal and she recovered. 


Dr. A. M. ALDEN: The boy who had malaria had never been out of St. Louis. 
There was one negative examination of the blood, but I feel that the persistent 
leukopenia, with chills and fever, should have made us more suspicious, and that the 
second examination should have been made earlier. Had that been done, I am sure 
the lateral sinus would never have been opened. 


PERFORATIONS OF THE ESOPHAGUS: REPORT OF ‘SIx Cases. Dr. EpDWarpD 
KiNG, Cincinnati. 


Of the six cases presented, four were produced by chicken bones, one was due 
to the passage of a metal bougie blindly for stricture caused by lye and the other 
was caused by swallowing a thumb tack. The youngest patient was 6 and the 
eldest 58 years old. In two cases, the perforation occurred in the thoracic area, and 
in four in the cervical region. There was one death. Adults frequently swallow 
foreign bodies as the result of wearing false teeth, which deprives them of 
sensation in the teeth and soft palate; but none of these patients wore artificial 
dentures. 

Pain is the first symptom which indicates the necessity for external operations 
in these cases. Fever, rapid pulse rate and difficulty in swallowing rapidly ensue. 
Swelling of the tissues and emphysema are accompanying signs. The latter may 


be present in slight degree and remain unrecognized unless skiagrams are made. 
If, in addition to these signs, the leukocyte count is high, surgical treatment 
should be instituted. It is a relatively simple matter in perforations cf the upper 
esophagus to drain this area. It is not essential to remove the foreign body 
through the incision, but it is essential to provide drainage. If the foreign body 
is found outside the esophagus, it can be removed, preferably by Marschik’s 
method. 


DISCUSSION 


Dr. SAMUEL IGLAUER, Cincinnati: Since I happened to be associated with 
Dr. King in most of these cases, my conclusions are much the same as his. The 
case histories of spontaneous perforation he cited from the literature I think 
would test the diagnostic ability of almost any one, but in the one case in which 
the patient was supposed to have a ruptured gastric ulcer the ingestion of a barium 
meal might have assisted in the diagnosis. The careful roentgenologist, knowing 
the varied symptoms of gastric disorder, will study the esophagus as well as the 
stomach. Sharp foreign bodies carry the greatest danger, as would be expected. 

In cases of malignant disease, it is always exceedingly dangerous to attempt to 
get an instrument through the esophageal mass, for one may easily perforate the 
friable esophagus. It is unnecessary to pass the structure, for if one sees the 
cancer the diagnosis is confirmed. 

The question in cases of perforation is when to call in the surgeon, and when 
operation should be performed. Most of the cases terminate fatally without opera- 
tive intervention, but occasionally a patient recovers. It is better to perform an 
operation that may not be necessary than to miss the chance of doing one at the 
psychologic moment, as Marschik pointed out. If the patient shows increasing 
temperature, dysphagia, pain, tenderness, swelling and emphysema, it is time to 
operate. 
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Another point in the diagnosis is the presence of air in the retro-esophageal 
connective tissue. This can be diagnosed by means of the roentgen rays before it 
gets into the neck, and in some cases the emphysema never reaches the neck. Thus, 
one can make a diagnosis of emphysema without palpating it. 

It is not difficult to approach the esophagus through the neck, and any one 
who can tie a jugular vein can, with a little practice, learn to expose the esophagus. 
The general surgeon does not usually get the point of view of the otolaryngologist, 
and when he is ready to operate it is often too late. 

Another method of approach is by means of extrapleural mediastinotomy. The 
esophagus can be approached through the back if the pleura is pushed aside. This 
is a difficult operation and must be done by a thoracic surgeon. Another method 
is that used by Seiffert; namely, internal esophagotomy performed through an 
esophagoscope. As I recall it, all three of his patients on whom this type of 
operation was performed, recovered. 

Dr. Wittt1am V. MuLtin, Cleveland: Dr. King said that each case is an 
individual problem, and within the last ten days I have had one of these. A girl 
infant, aged about 11 months, was brought in about 11 p. m., after an automobile 
trip of seventy-five miles or so. She had been playing with her elder sister’s hat 
that afternoon, and got an ornament that was on it into her mouth. The child 
was apparently comfortable, so I did not attempt to do anything until early the 
next morning, when a skiagram showed a foreign body that looked like a diamond- 
shaped metal bar, with a straight pin sticking up from the top, at the mouth of 
the esophagus. It looked as if it would be an easy matter to get this, and | 
started to do it with a Jackson laryngeal speculum, but, much to my dismay, | 
could not find it. I even put my finger up in the nasopharynx, but could not find 
it. I did not put in an esophagoscope. Another skiagram showed that the foreign 
body had passed to the cardiac end of the stomach. The child was not in good 
condition and her temperature was 104 F., so I made no further examination. She 
went through a mild attack of influenza, but nursed perfectly all the time and 
had no difficulty in swallowing. The foreign body was not in the trachea, and we 
checked it by the x-ray every second day and it did not move on into the stomach. 
A week later, the child’s temperature was normal, so I passed a 5 mm. esophago- 
scope, without an anesthetic, but could not find it, although there was not a great 
amount of edema at the lower end of the stomach. A skiagram at this time showed 
that it might have moved about % inch (0.63 cm.) from its former location. On 
the following day, the child was breathing badly, and a skiagram showed a complete 
spontaneous pneumothorax on the left side. She was apparently not uncomfortable 
and still took nourishment regularly and well. That afternoon, she had embarrassed 
respiration. With the aid of the medical department, a needle was inserted through 
the wall of the chest, the reading with a manometer was taken and air was drawn 
off until the pressure was equalized, which afforded much relief. The following 
day, a needle was inserted again and some fluid was withdrawn. Examination 
showed a pure culture of Pneumococcus. The medical department reasoned that 
if the pneumothorax had resulted from a perforation of the esophagus, there should 
be a mixed culture rather than pure Pneumococcus, and it was decided that this 
was the sequal of the mild influenza and not from the esophagus or my manipula- 
tion. There was no tear in the esophagus, and no blood was obtained. The child 
lived for seven days and died apparently from pneumonia. A postmortem exam- 
ination was not permitted. 

Dr. Kinc: I have nothing to add, except to condole with Dr. Mullin in his 


interesting case. 


THe HISTOPATHOLOGY OF THE NOSE AND THROAT IN EXPERIMENTAL CRETIN- 
isM. Dr. SAMUEL J. PEARLMAN, Dr. Myron E. Kaun and Dr. M. M. 
KuNDE, Chicago. 


It seems desirable to study the microscopic appearance of the tissues of the nose 


and throat in as many induced conditions as possible. These conditions will include 
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those following extirpation of the thyroid, the testes and ovaries and possibly 
others, such as the pituitary. In this manner it is hoped that some light may 
possibly be thrown on certain obscure diseases of the nose and throat, as yet 
but little understood. 

In a small number of rabbits, a condition of marked cretinism was induced by 
the removal of both thyroid glands at an early age. 

The skeletal and other changes produced were marked. Microscopic examina 
tion, however, of the tissues of the nose, tongue, larynx, trachea and esophagus 
revealed beyond a stunting of size of these various organs in the animal operated 
on only an increased thickness and looseness in structure of the subepithelial con 
nective tissue. There was no infiltration by abnormal cells, such as eosinophils. 


DISCUSSION 


Dr. I. Pitot, Chicago: The results described by the authors are noteworthy in 
that in spite of the profound disturbances in growth induced by the removal of the 
thyroid glands of young rabbits there are practically no cellular changes in the 
tissues of the nose and throat. It would appear that the removal of the gland 
inhibited the normal growth of the tissues of the upper respiratory tract as well 
as of the entire animal. It would be interesting to know whether the authors 
observed any disturbances of function such as excessive or diminished secretions of 
the structures involved. The microscopic appearances point against such derange 
ment, but one might rightfully assume that some physiologic alterations might 
exist without histologic change. Such work as was reported constitutes funda 
mental studies of the nose and throat under conditions about which considerable 
speculation has been going on in the literature. 

It has always appeared to me that the evidence was lacking for placing certain 
conditions on a basis of deficiencies of internal glandular secretions. For example, 
the assumption that the vasomotor rhinitis, either seasonal or nonseasonal, and the 
frequently associated asthma were due to deficiencies of thyroid secretion has no 
real foundation. My experiences with these patients show no constant lowered 
metabolic rates. The microscopic studies of the authors reveal no changes such 
as are observed in the mucous membrane of the patient’s nose. It is not my 
purpose to dispute the clinical results of the use of thyroid extract, calcium and 
light therapy in hyperesthetic rhinitis, but I do take exception to consideration of 
this condition on a deficiency basis on evidence which is founded more on empiric 
measures than on fundamental scientific studies. The improvement observed might 
well be due to other influences such as those agents might have on the sympathetic 
nervous system, a theory which also needs investigation. 

Quite often we note in the literature the possibility of the relationship of other 
glands of internal secretion to the obscure conditions of the nose and throat. It 
would be interesting to extend the reported experimental studies on the influence 
of the removal of the parathyroids, the ovaries or the testes on the structures of 
the ear, nose and larynx. 

Another problem that needs further investigation is the relationship of vitamin 
deficiencies on the tissues. Considerable microscopic studies are necessary in 
order to clarify the conflicting views on this subject. Therapeutic studies whilk 
very important have been rather disappointing in conditions of vasomotor rhinitis 
and asthma. These diseases are so variable in intensity and subject often to 
spontaneous remissions that doubt exists when any agent appears to have some 
influence. Etiologic studies will contribute more, particularly further inquiries 
into the relationship of hypersensitiveness to these diseases. Bronchospasm is 
readily reduced in the guinea-pig by acute anaphylactic shock; it would be 
interesting to know whether repeated anaphylactic reactions or a more chronic 
state of anaphylaxis leads to changes such as are observed in the vasomotor 
rhinitis. 

It is well that the authors do not apply their results in the rabbit to the 
clinical condition of the human body. However, they might well extend their 
observations in man by making clinical and pathologic studies of the tissues of 
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the nose and throat of patients who have had a thyroidectomy and who may 
subsequently develop symptoms of myxedema. I should like to inquire of the 
authors whether they have studied the state of the nose and throat in such cases 
of postoperative or spontaneous myxedema. 

Dr. FRANK Novak, Chicago: I was greatly interested in this careful piece 
of work. The experiment would be more valuable if an experimental animal 
could be found that could be observed over a long period. Then, instead of 
cretinism, a mild degree of hypothyroidism should be induced and maintained for 
several years. The mucosa of the nose and throat should then be studied to see 
what changes occurred. 

As Dr. Pilot said, it is difficult to differentiate between a change brought 
about by such an operation as Dr. Pearlman performed on young rabbits and 
a hyperesthetic rhinitis that has been going on for many years. In the cases 
of hyperesthetic rhinitis the mucosa shows a marked thickening, and perhaps if 
the rabbits could have been kept alive, changes like those in hyperesthetic rhinitis 
would be found. 

I wish to report twenty cases of hyperesthetic rhinitis in which the basal 
metabolism was taken according to the method I outlined at the meeting of the 
academy two years ago. The metabolism ranged from 10 to 50 per cent minus, 
and the patients improved on the administration of thyroid extract, so that when 
the metabolism reached normal or plus they became free from symptoms. 

Dr. PEARLMAN: As was stated by others and ourselves, it would be rash to 
compare with great finality results of animal experimentation with conditions in 
man; but there are a number of diseases which in man and in animal resemble 
each other closely. One may say, with perfect safety, that experimental diabetes 
and experimental cretinism are so similar to these diseases in man that one may 
properly draw conclusions applicable to both animals and man. But even here, 
the symptoms vary in different animals. For instance, the coarse short hair, 
said to be so characteristic of cretinism is not seen in this disease in the goat; 
myxedema does not appear in all species. 

In answer to Dr. Pilot’s question as to whether there was a rhinitis or not, 
we cannot say as we did not look for it. It is difficult, furthermore, to keep rabbits 
alive under ordinary laboratory conditions. Somehow or other, they do not thrive. 
We managed to keep animals which had been operated on with their controls 
alive and in good health up to the ages of 2, 4 and 7 months. The death of 
the animal operated on or its control vitiated that particular experiment, and 
numerous deaths occurred. 

We attempted no correlation with similar conditions in man; it is also no 
less difficult to observe marked hypothyroid symptoms in man. The surgeon 
checks his results with basal metabolic rates as soon after operation as possible 
and gives thyroid medication at once when indicated. One would be naive, indeed, 
to expect a surgeon to discontinue thyroid feeding in his patients in order that 
he might observe nose and throat changes and take specimens for microscopic study. 

In answer to Dr. Novak, the symptoms that follow total removal of the thyroid 
are marked. I do not know how easy it would be to produce mild cretinism in 
animals. As to studying these animals over a long period so as to get a condition 
comparable to hypothyroidism in man, one must not forget that the life span of 
a rabbit is so short that periods of from 2 to 7 months are comparable to many 
years in man. 


RESPONSE OF VESTIBULAR APPARATUS TO DrucGcs. Dr. ELtison L. Ross and 
Dr. MurRLAND W. Fisu, Waukegan, III. 


In order that the results might be most directly applicable to medical practice, 
mutilating operations, employment of lower forms of animal life and unphysiologic 
methods of stimulation were avoided as much as possible. Dogs were used as 
subjects. No operations were performed. The method of stimulation was rotation, 
with the dog’s nose in the vertical plane; the duration of nystagmus was taken as 
the measure of the degree of stimulation. The dog was tightly tied to a specially 
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constructed board, so that no part of the body could change position. A large 
leather muzzle, fitted with a 20 diopter lens, was placed on the dog’s head in 
such a way that one eye was covered with leather and the other with the lens. 
The board was then attached to a vertical bar which, by means of an electric 
motor, was rotated at a constant rate of about thirty-five turns per minute. From 
a series of tests, we decided that rotation for fifteen seconds, with a sudden stop, 
produced a vestibular stimulation which was not maximum and still large enough 
to allow a considerable diminution. After the sudden stoppage of the dose of 
rotation, the duration of nystagmus was timed with a stop watch. The interval 
between tests was always five minutes. Usually three tests were made before 
the drug was administered. The drug was always injected intraperitoneally. Two 
minutes after the drug was given, the next test of rotation was made. ‘The tests 
were continued for about an hour after the administration of the drug. Four 
drugs altered the vestibular reaction. Epinephrine increased it, while sodium 
nitrite, cocaine and pilocarpine decreased it. Why epinephrine should increase 
vestibular reaction cannot at present be proved. The primary action of this drug 
is to stimulate the endings of the thoracolumbar sympathetic nerves. A great many 
physiologic changes take place as a result of such stimulation. One of the most 
marked changes is the quick rise of blood pressure. The fact that sodium nitrite 
reduces blood pressure and in our group of animals reduced labyrinthine reaction 
argues in favor of blood pressure being an influential factor in vestibular irritability. 
Cocaine and nicotine both stimulate the thoracolumbar sympathetic system but 
not so violently as epinephrine. In addition, there are many side actions such 
as anesthesia and ganglion depression. Both drugs increase blood pressure but 
not as violently as epinephrine. The lack of influence of nicotine on vestibular 
reaction is evidence favoring the view that no sympathetic ganglion is involved 
in the reaction of the vestibular apparatus to rotation. If the vestibular nerve 
had any of the properties of the craniosacral sympathetic nerve, it would be 
depressed by atropine and stimulated by pilocarpine. Our results show no action 
on the part of atropine, and a depression instead of a stimulation by pilocarpine. 
Therefore, our data lead us to the conclusion that the vestibular nerve has no 
properties of the craniosacral sympathetic nerves. The depression produced by 
pilocarpine was probably due to one or both of two results of its administration. The 
dose of pilocarpine was large, and produced marked diarrhea and general depres- 
sion. Possibly, there was considerable reduction in blood pressure as a result 
of the decrease in heart rate and loss of body fluids through the diarrhea. While 
none of the animals died, the general depression was great. This alone is suffi 
cient to reduce the reaction of the vestibular apparatus to stimulation. This we 
consider the most influential factor, if not the only one, in the reduction of vestibular 
reaction by both cocaine and pilocarpine. Further work is being done by us on 
the effect of drugs on the vestibular mechanism. 


DISCUSSION 


Dr. J. GorDON WitLson, Chicago: We have listened to the results of an 
investigation on a most difficult subject, carefully planned and admirably worked 
out. Those who recall the paper of Dr. Ross on the combined action of cocaine 
and epinephrine will note the same painstaking tabulation of results. Experimental 
work dealing with the effect of drugs on the ear has been scarce. I can recall 
none in this country and little in any country. This is not to be wondered at 
when one understands the necessary experimental technic and pharmacologic and 
physiologic knowledge. Yet if one is to apply the remedies scientifically, such 
fundamental details are necessary. 

There are several ways in which Dr. Ross might have studied these drug 
effects. He might have studied the effects on peripheral muscles or disturbances 
of postural reflexes. He did well to limit his observations in this preliminary 
paper to the effect on the musculature of the eye. In the eye, one is dealing 
with a reflex which is fairly well known, at least so far as the primary peripheral 
reflex is concerned. One is also dealing with the most accurately balanced 





698 ARCHIVES OF OTOLARYGNOLOGY 


mechanism in the body. Dr. Ross’ observations were made on their effect on 
rotation with both labyrinths intact. In a preliminary report, I agree with him 
that rotation is to be preferred to caloric. 

From a new angle, evidence has been presented that the vestibular nerve is 
to be differentiated from the sympathetic nerve. No other deduction seems 
possible when one compares one’s results on the vestibular mechanism with the 
recognized action of atropine and pilocarpine on the sympathetic nerve. The 
vestibular nerve is to be classed in the same category as the auditory and the 
optic nerves. Yet not quite so—it is “unorthodox.” If one destroys the optic 
nerve, blindness results; if one destroys the auditory nerve, hearing is lost. In 
both these cases, no mechanism is present to compensate to any marked degree. 
Destroy the vestibular nerve, however, and wonderful compensation is obtained, 
and that quickly. In a day or two, so far as nystagmus is concerned, the animal 
appears normal. This rapid compensation makes the reaction of drugs difficult 
to interpret, when tests are carried on over a series of days. Previous work on 
the effect of drugs has been done chiefly on guinea-pigs and rabbits — spinal 
animals. Dogs, so far as they more closely approximate man, give a better 
foundation for clinical application. I hope Dr. Ross will carry this work higher 
up the mammalian scale to monkeys. 

It is interesting that epinephrine is the only drug Dr. Ross found to stimulate 
the mechanism. But we must not get the idea that this is the only one. Camphor 
will do it, but Dr. Ross did well to limit himself. There are many things I 
would have liked to have Dr. Ross tell us, such as his observations on the smaller 
dosages. Previous workers have found that it was possible with certain drugs 
(for example, nicotine) in smaller doses to eliminate the quick component while 
the slow persists —a phenomenon not to be wondered at when one thinks of the 
different cerebral levels involved. One of the most interesting drugs in its results 
on the vestibular mechanism which has been reported on by other authors is 
cocaine applied locally, in that it first acts on the utricle then on the canals; this 
ought to be repeated. 

In a work such as this, to draw conclusions is difficult; so an important part 
in this paper is the way in which the results have been tabulated and graphed, 
in order that one may get a clear idea of their action. I congratulate Dr. Ross 
on his presentation of an interesting paper in a difficult field of vestibular investiga- 
tion, and await with pleasurable anticipation future results. 

Dr. GEORGE E. SHAMBAUGH, Chicago: I should like to ask Dr. Ross whether 
he has tried the effects of quinine on the vestibular nerve. Many years ago, 
Charcot used quinine for patients suffering with the Méniére syndrome. He 
thought of using quinine because of the known effects on the eighth nerve — 
tinnitus and deafness. Even to this day, quinine is used more or less by internists 
for just these cases. I understand it is given in rather small doses over a con- 
siderable period, and I am wondering whether there is any definite proof that 
quinine in any way affects the vestibular nerve, but it is known that it acts on 
the auditory nerve. An optimistic internist administering quinine for patients 
suffering with the Méniére syndrome will always get a favorable report provided 
he continues the use of the quinine long enough, for the reason that the disturbance 
of equilibrium from any source except when it is the result of intracranial con- 
ditions is a temporary phenomenon. The disturbances of equilibrium when there 
is a degenerative process involving the eighth nerve last all the way from a 
few seconds or hours to a few days. It is easy for any one who believes in 
drug therapy to find encouragement under circumstances of this sort. 


Dr. Ross: These experiments are merely introductory and not conclusive 
They are only suggestive. I will in my future work use these drugs in various 
doses. Within certain limits, the results show the effects of increasing amounts 
of the drugs. This is accomplished through the frequent observations during 
the time of absorption. The drugs that I have found to reduce the sensitiveness 
of the labyrinth to stimulation, I think owe their action, at least in part, to the 
general prostration of the animal. This point will need consideration. 
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I have not tried quinine. There will be some difficulty in determining the action 
of this drug on the vestibular apparatus. It may require a number of days for 
the effect of quinine to develop. Because of the relatively quick adjustment 
of an animal to changes in the sensitiveness of the labyrinth, it will be difficult 
to measure these changes if such occur. This is appreciated when a labyrinth of 
a dog is destroyed one day, and on the second day following the animal has quite 
well reestablished his equilibrium and no nystagmus is present. It may be that 
rotation tests will demonstrate slow alterations in the sensitiveness of the vestibular 
apparatus. I will investigate this point. 


CARCINOMA OF THE LARYNX IN THE YouNG. Dr. FREDERICK A. Fic! and 
Dr. Gorvon B. NEw, Rochester, Minn. 


In a group of more than 380 patients with carcinoma of the larynx examined 
in the Mayo Clinic during the last ten years, more than 84 per cent were between 
40 and 70 years of age; 9 per cent were between 70 and 80, and 5 per cent were 
under 40. Recognition of the fact that carcinoma of the larynx may occur early 
in life is of great importance from the standpoint of diagnosis and treatment. 
The possibility of earlier lymphatic extension in young patients must also be 
considered. Should the clinical picture and laboratory data fail to establish a 
diagnosis, biopsy should not be delayed unduly. 


DISCUSSION 

Dr. JosErpH C. Beck, Chicago: I think only a man from such a place as 
Rochester can present material from which one can gather statistics regarding 
carcinoma, particularly in the young, and it is in the young person that operation 
is of great value. I will show you several young persons, who are happy in that 
they have escaped death from carcinoma of the larynx. Unless the patients 
are seen early in the course of the disease, all methods of treatment other than 
laryngectomy seem to fail. In some of the cases, one can remove the larynx 
and hope for the development of a voice by means of the splendid artificial larynx 
of Dr. Mackenty. The first patient is one of our state senators, 42 years old, 
who was recently operated on and is learning to talk with the artificial larynx. 
The next is the youngest patient I have operated on by laryngectomy, a man, aged 
29. He has had a splendid opportunity for developing his voice and is working 
every day. He wears a cannula, to which he does not object in the least. In this 
case, the original condition was an adenocarcinoma as well as a squamous ceil 
carcinoma, so diagnosed by Dr. Hektoen and Dr. Pilot. The next case is inter- 
esting, in that the patient was supposed to have an inoperable carcinoma, but | 
undertook the removal of the larynx, the anterior part of the esophagus and the 
muscles of the neck with all the glands, as well as the internal jugular vein 
He now wears the Mackenty artificial esophagus. His health is improving, and 
later I will do a plastic operation, but during the time that he is getting stronger 
it is advantageous to have the artificial esophagus. In another patient, aged 31, 
I removed the growth completely by means of electrocoagulation more than a 
year ago, and he now has a good voice. 

3y seeing these patients early and not fearing that a biopsy will spread the 
growth, I think there is no greater risk in these procedures than in leaving the 
growth alone, for it surely will spread. 

I have permission from Dr. Mackenty to present the case of his youngest patient, 
a girl, aged 18. 

New and Mackenty have done a great deal, particularly Mackenty, who has 
given us a modified technic whereby lives can be saved. The young man should 
understand this operation, and should undertake it without any hesitation provided 
he learns how to do it well. 

Dr. THomas C. GaLLtoway, Evanston, Ill.: Dr. Figi mentioned only two 
alternatives in treatment, complete laryngectomy and laryngofissure with excision 
Dr. Beck hardly mentioned his case of electrocoagulation. My results with electro- 
coagulation in cancer about the head and neck generally have been so satisfactory 
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that I felt this procedure would be good in early carcinoma of the larynx. The 
immediate results in two recent intrinsic cases of laryngofissure with electro- 
coagulation have been excellent. It seems almost as safe as laryngectomy, for one 
can easily destroy all the visible malignancy, and if the growth has extended 
beyond the cartilage one can iollow it by the tactile sense. If the removal is 
incomplete, one need not be without hope of picking up the recurrence later, which 
may not be true of excision. 

The lack of postoperative reaction was marked. One patient did without the 
Rehfuss tube in five days, and the other swallowed normally in six. There were 
no cases of prostration or other complications so likely to occur in the hands 
of men less competent than those at the Mayo Clinic and Dr. Mackenty. I think 
this should be safer than the St. Clair Thompson method, and almost as safe 
as laryngectomy, though the work is too recent for statistical support. It should 
be given serious consideration especially in the young. 

In the first case (with Dr. Lewy), we made the incision in the skin with the 
knife and cut the cartilage in the midline with the saw, retracted and coagulated 
with a needle the rather extensive growth on both cords and as far down as the 
first tracheal ring, using the button electrode in one place where the growth seemed 
thicker. The coagulated tissue was curetted out. In the second case, Dr. Cottle 
went through the skin and cartilage with the cutting current and coagulated with 
a needle electrode. Local anesthesia, blocking the superior laryngeal after Brann’s 
method, was satisfactory. Tracheotomy was done at the time of operation in one 
case, and previously in the other. Both cases involved the anterior commissure 
and anterior half of the cords. A posterior growth would probably be unsuitable 
for this method. We think both patients will have good airway and probably 
a fair voice. 

Dr. ALFRED Lewy, Chicago: The immediate operative result in these cases is 
satisfactory, but neither case is old enough to know what the ultimate result will be. 
The operation consists of tracheotomy, laryngofissure, coagulation of the growth 
and packing. The Rehfuss tube was used in my cases for about six days. 

QvuEsTION: Is that a case in which laryngofissure or total laryngectomy was 
indicated ? 

Dr. Lewy: My man had an extensive growth extending from the epiglottis 
downward, involving the region of the cricoid, and we were not sure whether 
the thyroid cartilage was perforated at one point. I would say that under the 
usual indications total laryngectomy was indicated. We are interested in learning 
if laryngofissure and electrocoagulation will not serve as well. 

Dr. GeorGceE W. Boot, Chicago: I wish to confirm everything that Dr. 
Galloway has said. His results at Cook County Hospital are so far ahead of 
anything that it has ever been possible to get there by other methods that there 
is no comparison. The cases of the county patients are usually in the later stages 
when the patients are seen. 

I am particularly interested in the question of the etiology of cancer. If 
there is anything that scientific men have been agreed on, it is that acquired 
characteristics are not hereditary. I have never known of any of my white mice 
developing cancer spontaneously, yet I can cause it to appear in any of them in 
about two months. Does that not look like an acquired characteristic? 

Apparently, cancer is due to a slow biochemical change going on over a long 
period. I have been reviewing the histories of cancer of the ear, nose and throat 
in Cook County Hospital and find in most of them one notation which I consider 
significant. “Teeth in bad condition.” This is so common that I cannot help 
but think that it may be a large factor, and that the chemical change whatever 
it is that stimulates the cells to run riot may result from the dirty mouths and teeth. 

There is a certain micro-organism that is constantly present in cancer —the 
Micrococcus neoformans of Doyen, the same bacterium that is described by Nuzum. 
I have found it eighteen times out of twenty in pure culture in carcinomatous 
glands removed aseptically. What its relation to cancer may be I am not able 
to state. I have not been able to reproduce cancer with it. 
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Dr. Merrick F. McCartuy, Cincinnati: I wish to mention three cases in 
which I have used surgical diathermy in the early stages of carcinoma. One 
patient had refused laryngectomy. These patients are all living and apparently 
doing well. However, the possibility that worries one in the use of surgical 
diathermy in this area is that of the development of tracheo-esophageal fistula. 
I wonder if any one here has seen this complication following the use of surgical 
diathermy. 

Dr. Fict: I wish to congratulate Dr. Beck on the cases he presented, partic- 
ularly the one with extensive involvement. I feel that some of the patients with 
extensive cancer of the larynx have lost their only chance of getting well because 
of the otolaryngologists’ timidity in this regard. 

The comparatively slight disability in these laryngectomized patients might 
well be emphasized. Most of them are able to pursue their original occupation 
with little inconvenience. One patient whose growth was so extensive at the time 
of admission that tracheotomy was necessary immediately, later had a laryngectomy 
and has been carrying on work necessitating his meeting people and doing a great 
deal of talking. This was accomplished through the use of a Mackenty-Graybar 
type of artificial voice box. 

We, too, have used electrocoagulation but practically always in conjunction 
with laryngofissure. This group of cases was not mentioned as we have considered 
them along with the cases in which thyrotomy was performed. 

The disadvantage of wearing a tracheal cannula following laryngectomy has 
been mentioned. I am inclined to question, however, whether this is a real dis- 
advantage. Some of our patients have found it easier to manipulate their artificial 
voice box by wearing a cannula and prefer to do so. 

I wish to affirm what Dr. Boot said regarding the association of dental sepsis 
and malignancy of the oral cavity and upper respiratory passages in general. 
This has been a frequent observation in my own experience. 


PRACTICAL CONSIDERATION OF SINUS DISEASE IN THE YOouNG. Dr. L. 

SCHIPFER, Chicago. 

Sinus disease is an ever increasing problem, owing largely to the greater 
frequency of the principal causative agent —infections of the upper respiratory 
tract. The reasons for this increase in the incidence of these infections are the 
greater congestion of population, more rapid transportation and the changes of a 
large proportion of the population from outdoor to indoor occupational pursuits. 

The treatment of the acute condition consists of the use of mild astringents, 
bland oils and antiseptics locally, cleansing of the throat and nose as well as 
possible, irrigation and negative pressure if practicable and operation only rarely. 
As soon as the acute general infection has been thoroughly eradicated, and the 
patient is subjected to an operation on the tonsils and for adenoids, if indicated, 
the washing of the antrum in the case of maxillary sinusitis may be carried out 
at the same time. When the other sinuses are involved without the maxillary 
sinus, it is advisable to get as good ventilation as possible by the operation on the 
tonsils and for adenoids reserving further surgical procedures to a later date, 
and to use conservative measures for a considerable time. 

Even in chronic cases of ethmoiditis with degenerated middle turbinal, and 
polyposis, one need not remove any of the turbinal tissue beyond an amount barely 
sufficient to permit the application of local treatment. It is often amazing to 
see what comparatively quick and excellent results follow this treatment. In 
chronic sinusitis, the pus must be evacuated by operation or whatever method 
accomplishes this result. Then dietetic and, if practicable, climatic treatment 
should be instituted and carefully supervised. 


DISCUSSION 


Dr. ArtHUR W. PRoETz, St. Louis: I am heartily in accord with Dr. 
Schipfer’s contention that the recognition and successful treatment of sinus disease 
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in the young is a cardinal factor in the prevention of similar disease and its 
sequelae in adult life. 

I am likewise of the opinion that this condition should be and is peculiarly 
amenable to nonsurgical treatment in most cases. 

Aside from the obvious recency of the pathologic processes in children, I can 
find nothing to distinguish them from similar processes in their elders. There is 
one anatomic distinction, however, which permits the more conservative treatment 
in the child; namely, the size of the ostium relative to the capacity of its sinus. 
The ostium at term, is commonly from one fifth to one third of its adult size, 
whereas the sinus which it drains may increase one or two hundredfold in cubical 
content. 

My studies with radiopaque oils, while far from complete, demonstrate that 
fluids penetrate the sinuses of children more readily than those of adults, and, as 
may be expected, they are far more quickly expelled. This at once indicates the 
greater accessibility of the child’s sinus to treatment solutions and the relative 
facility with which drainage and aeration may be restored. 

My conception of sinus disease is nothing so obvious as the condition which 
Dr. Schipfer described. It seems to me that the most troublesome cases which 
come to hand are not those characterized by the “formation and retention of 
purulent secretion within the sinuses,” which replaces the normal content of air. 
I am convinced that the greatest mischief is often the result of deep infection 
of the mucosa unattended by any great formation of pus and certainly not charac- 
terized by such gross pathologic changes as would materially reduce the amount 
of air in the sinus. 

I was much impressed, during the recent meeting of the Radiological Society 
of North America, by a series of roentgenograms demonstrating ethmoiditis in 
infants 23 months of age; apparently all that is necessary to produce sinus disease 
is one micro-organism and a mucosa, however young. 

I will mention treatment only to say that after three years’ special attention 


to the possibilities of irrigation, I am more firmly convinced than ever that it is 
a deleterious, not to say dangerous, procedure in the early stages of any nasal 
infection. 


Dr. DanreEL W. Layman, Indianapolis: In this discussion, there are certain 
facts I wish to bring out in considering the treatment of diseases of the nasal 
sinuses by displacement irrigation with suction. 

The first is that I am still enthusiastic about displacement irrigation. I have 
treated patients with various types of disease of the nasal sinus, and the results 
in most cases have been satisfactory, especially in the treatment of the posterior 
series of sinuses. When I first commenced displacement treatments, I treated 
few patients with acute cases but rather those in the late stages of the disease. 
As Dr. Proetz had emphasized that he did not use the displacement treatment 
in acute cases, I proceeded cautiously. The selected cases in which I did treat 
the patients, however, encouraged me to believe that acute disease of the antrum 
and of the frontal sinus were greatly benefited by the displacement treatment, 
provided a certain technic was followed in preparing the nasal cavity for the 
treatment. 

The treatment consists of displacement irrigation of the antrum with suction, 
after the nasal cavity (at least that part of it posterior to a perpendicular line 
running through the maxillary ostium) has been packed or blocked off with 
absorbent cotton slightly impregnated with mineral oil. The mucous membrane 
of the nasal cavity is cocainized, and the ethmoid mass and sphenoid are well packed 
off from the anterior nasal cavity by pledgets of cotton inserted into the inferior 
and middle meati, enough cotton being used to fill the spaces between the turbinates 
and septum and turbinates and outer wall, care being taken not to pack over the 
maxillary ostium. The patient is placed in the Proetz position and, first, the 
maxillary ostium is made more patent by the instillation of from 1 to 2 cc. of 
a solution of ephedrine and cocaine; a few changes in the position of the patient 
or compressions of the bulb will suffice. The solution passes through the ostium 
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and will shrink the mucous membrane. Then the displacement treatment is carried 
out in the usual manner. After the instillation of from 2 to 4 cc. of the irrigating 
fluid (warm saline), intermittent suction is applied. This is repeated until the 
antrum overflows; then the anterior nasal cavity is filled with the fluid and a 
stronger solution employed (suction alone without compression). 

In this manner, I have obtained returned irrigating fluid or washings filled with 
mucopurulent secretions. In some of the cases, the shreds and pus in the washings 
have been as marked as in the cases in which irrigations were performed through 
antrameatal puncture. After two or three displacement irrigations, nature seems 
to help out, at least the antra seem to drain better. In the later stages, a solution 
of neosilvol or metaphen is displaced; such antiseptics help considerably in clearing 
up the infected antra. 

I hope sometime later to present roentgenograms that will show the exact 
location of the packing which blocks off the ethmoid and sphenoid sinuses, and 
also to present x-ray pictures that will show the antra before and after treatment. 
The only cases of acute disease of the antrum in which treatment was given by 
displacement irrigation with suction were those in which the patient refused to 
submit to an antral puncture and irrigation. In most of these cases, it was 
interesting to note that the results were as good as if antral puncture had been used. 

Dr. GorDON F. HARKNEss, Davenport, Iowa: I think we are all agreed 
regarding the conservative treatment of the infected sinuses, but I wonder if we 
do not sometimes look on such patients from a too strictly rhinologic standpoint. 
Climate seems to have at least a temporarily beneficial influence. I offer the 
suggestion that in addition to the local treatment one inquire about the home 
conditions of the patient. The average heated dwelling places the patient in an 
environment dryer than the Sahara desert. From this atmosphere, the patient 
is frequently going to and returning from the outdoor atmosphere of an entirely 
different humidity. Such sudden changes in humidity tend to break down the 
mechanism of the nasal mucosa. Attention to the factor of the humidity of heated 
buildings will often accomplish as much as local treatment. 


Dr. RicHarp E. MERcER, Detroit: I think these cases are being approached 
from the wrong direction. The meeting of the section in the South last year gave 
us a good deal of food for thought. William Weston claimed that most of these 
cases are due to poor nutrition, and that the deformities are not the result of 
sinusitis, but; in the great majority of cases, the cause thereof. He has done a 
lot of experimental work, and he believes that the influence of certain factors 
in nutrition, particularly in the nose and throat, with ,the changes in the arch 
and the greater liability to infection, are the underlying factors in the sinus 
conditions, particularly in children. One cannot get at this cause in the adult, for 
the anatomic basis is fixed, but one can attack it in children. He has found that 
a relative increase in vitamin B over vitamin A is one factor in hypertrophy. He 
has also observed that the mineral salts are a great factor. I think if one looks 
more to the underlying cause than to local treatment, better results will be 
obtained. I have seen many cases of sinus disease in children in which there 
was rapid improvement without any local treatment whatever. 

Dr. WALTER H. THEOBALD, Chicago: It is a pleasure to listen to such 
conservative statements as Dr. Schipfer and Dr. Proetz have made. I think in 
the majority of cases these are the principles to follow, but there are obstinate 
cases in which a little more radical intervention is required. I have two such 
cases in mind. One was that of a child, aged 9, with a constant drooling discharge 
from one nostril. Transillumination showed cloudiness, and washing out the antrum 
brought about recovery. In another child, aged 7, with infection of the antrum 
confirmed by transillumination and x-ray film as well, after prolonged local treat- 
ment, a chronic drooling discharge persisted. The child was taken to the hospital, 
and under ether anesthesia the antrum was irrigated. Surmising that perhaps it 
would have to be washed out again later, I rasped a small opening in the inferior 
meatus, with the idea that I might gain the confidence of the child and irrigate 
it later in the office. The child improved for about a week, and then the discharge 
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reappeared. Finding that it was impossible to wash out the antrum in the way 
I had planned, I had him taken back to the hospital, and the antrum was washed 
out again under general anesthesia. On each occasion, a large mass of mucus 
was washed out. Following this treatment, there has been no further discharge 
during the past three or four months, which is evidence that the child is relieved 
from his chronic sinus infection. 

Dr. WitttaAmM V. Mu ttin, Cleveland: All this discussion is good, but one 
must also take a practical view of the situation. A certain number of children 
and adults have sinus disease. Regardless of how one believes in treating them, 
conservatively or not, depending on the condition found at examination, something 
must be done for them or the condition may progress to secondary complication. 
If a mother brings in a child with both nostrils swollen shut and mucopus coming 
out of the sinuses, one cannot deliver a lecture to her on vitamins A and B 
and send her away. If any one thinks that children living in the Southwest 
and West do not have sinus disease, all he has to do is to practice there when 
one of the acute epidemics occurs and he will find out. As long as one sees the 
acute cold, there will be a certain amount of sinus disease, and all children that 
have it are not improperly fed nor housed. 

One cannot draw a sharp line and say that merely the nasal chambers are 
involved in an acute cold and not the sinuses. It is the same mucous membrane 
lining the entire tract, and it is all inflamed. One or more sinuses may not 
recover as well as others owing to morphologic change affecting ventilation or 
drainage. One must bear in mind the predilection of certain epidemic infections 
for certain tissues at different times. In the present epidemic of so-called “flu” 
passing over the country, practically all the cases started with a laryngitis, 
tracheitis and severe cough —not much involvement of the nose or sinuses. At 
other times, every one has seen the middle ears affected a short time after an 
acute infection has started; at times, it will be tonsillitis, or sinusitis, and so on. 
A great deal can be done in the treatment of children with sinus disease. It is 
true that a change of climate may help, but the improvement is due in many 
instances to a complete environmental change; if a sinus is badly infected, it 
must be taken care of in a good climate as well as in a poor one. 

Dr. Epwarp KInoc, Cincinnati: In speaking of chronic conditions, I think it 
is essential to inquire into home conditions, to ascertain whether some of the older 
members of the family have a sinus infection. This is often the source of the 
recurring infection in children. In regard to the treatment in the chronic cases, 
I believe that the middlé meatus route will be found most efficacious. A child 
7 or 8 years of age will submit to a washing through the middle meatus whereas 
it will not permit the puncture under local anesthesia. Any one who has not 
attempted it will be surprised at the ease with which the middle meatus is entered 
in children. 

Dr. Austin A. Haypen, Chicago: I differ with Dr. King in his statement 
that we are talking about chronic sinus conditions. Probably we are for the most 
part, but occasionally an acute condition in the sinus of a young child may become 
a serious proposition. I recall two cases in children under 3 years of age, and 
wish to discuss first the conservative treatment in these cases. Both children had 
a large swelling below the eye and on the nose. The first of the cases was dealt 
with radically. The child’s skin was incised, the bone uncovered and the necrotic 
bone removed; that patient died. 

In the second case, fully as large a swelling was seen about three days after 
the child had had only a moderately severe head cold. The only symptoms the 
mother noted that tears flowed easily from the left eye, and that this eye was 
markedly sensitive to light. The following morning, the eyebrow was much 
swollen. I saw the patient about thirty-six hours later, and the eye was so greatly 
swollen that it was impossible for the patient to open it, and it was almost impossible 
to expose the cornea with a lid elevator. From that child’s antrum, a tremendous 
mass of thick pus was obtained within seventy-two hours after the appearance of 


the first symptoms. The eyebrow was incised along the nose, and pus was evacuated 
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without a search for or the removal of any necrotic bone in that region; the 
antrum was packed and subjected to suction. That patient recovered, but con 
valescence was complicated by a septal abscess, with almost complete necrosis. 

I have no doubt that the swelling of the eye was due to a ruptured ethmoid 
cell. The roentgenograms were unsatisfactory, but after about eight months the 
child is entirely well, with a large septal perforation. I think conservatism should 
be practiced in these cases. 

Dr. H. W. Dave, Chicago Heights, Ill.: I would like to know whether there 
was any pus within the orbit in Dr. Hayden’s case. 

Dr. HAYDEN: At no time was there any pus in the orbit. 

Dr. SCHIPFER: I can answer a good many of the questions in one: I think 
conservative treatment in one case is radical in another. Each case is individual 
and should be considered so. Change in social conditions is often necessary, 
and dietary measures have been essential in many cases. In the acute cases con 
servative treatment must be given. In some cases washing the antrum is not 
necessary, in others it is demanded. There is no doubt that climatic conditions 
have some effect, and when patients go west from the eastern part of the country 
they often recover completely. 
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MASTOID INFECTION FOLLOWING FURUNCULOSIS OF THE EXTERNAL AUDITORY 
CANAL. By Dr. E. B. GLEAson. 


An attack of acute tonsillitis was followed, a week later, by a discharge from 
both ears and, four weeks later, by a swelling over the left mastoid. The left 
external auditory canal was completely occluded by swelling, so that the tympanic 
membrane could not be viewed. Apparently, the furunculosis was the result of a 
scanty discharge in the external canal, and the infection extended to the mastoid 
by way of the soft tissues or by the usual route. 

At operation, the mastoid incision delivered 1 drachm (3.9 Gm.) of pus; a probe 
introduced into the canal released a quantity of pus. The mastoid cells were com 
pletely obliterated and the lateral sinus was covered by granulations but was not 
thrombosed. The recovery was uneventful. This is the usual course if healthy or 
unhealthy granulations are left undisturbed. Those occurring over infected clots 
should be removed at the first operation. 


Lupwic’s ANGINA (LANTERN DEMONSTRATION). By Dr. GEORGE FETTEROLI 
AND Dr. Kart M. Houser. 


Dr. Fetterolf defined Ludwig’s angina as a phlegmon in the floor of the mouth 
above the mylohyoid muscle. In reviewing the major anatomic features of the 
sublingual space, it was pointed out that this space is bounded at the front 
and sides by the mandible; below by the mylohyoid muscle, additionally sup 
ported on the outside by the anterior belly of the digastrics and the deep 
cervical fascia and on the inside by the geniohyoid muscles; above by the tongue 
and the mucosa of the floor of the mouth, and behind by the deep part of the sub- 
maxillary salivary gland, the hyoglossus muscle and the styloglossus muscle, a 
strong band of fascia extending mesially from the inner part of the submaxillary 
gland to the side of the tongue. The posterior and superior boundaries afford the 
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least resistance, and inflammatory conditions extend in these directions. The 
buccopharyngeal opening affords a gap through which sublingual infections extend 
into the tissues of the neck. The submaxillary gland is of particular interest in 
that it lies partly inside and partly outside of the sublingual space. 

The abscess may be lateral to, below, or above the geniohyoid muscle. The 
latter type is most difficult to reach from the outside. Surgical treatment consists 
in first locating the abscess, whether on one side or the other or diffused. Ifa hard, 
firm mass is felt in the floor of the mouth, a short incision is made in the mucous 
membrane and a hemostat or grooved director is passed downward and backward. 
The incision must be small, not too far back and made under observation. A 
possible argument in favor of an internal incision is that, in a series of 106 cases 
collected by Thomas, there were 17 of spontaneous rupture of the abscess, and 
all 17 were on the inside. 

When internal incision fails, an external incision is made, either laterally or 
medially. The mylohyoid muscle must be penetrated and the suspected area 
explored as far as the buccal mucous membrane. Exploration backward toward the 
deep part of the submaxillary gland is always done. If no pus is found, the 
explored area should be drained with tubes, not gauze, as pus may not appear for 
one or more days after exploration. Since most deaths from Ludwig’s angina are 
due to edema of the larynx, tracheotomy is recommended as an early procedure. 

Four cases were discussed, one of which, that of a man, was the basis of the 
report. Moderate swelling and slight tenderness of the submaxillary and anterior 
cervical glands of the right side were followed by marked dysphagia and swelling 
of the tongue and floor of the mouth, more pronounced on the right side. Laryngeal 
edema without dyspnea appeared. An incision in the area of greatest swelling was 
followed by a gush of pus. The patient was discharged from the hospital forty- 
eight hours later, and within a week all parts were practically normal. 


Lupwic’s ANGINA. By Dr. GEorGE B. Woop. 


The patient had had three or more attacks of infection of the right submaxillary 
gland with swelling suggesting a ranula. The attacks disappeared after two or 
three days. Finally, a similar attack was followed by extension of the swelling 
forward under the chin. The floor of the mouth became hard and boardlike. 

An incision from the outside released 2 drachms (7.8 Gm.) of foul-smelling pus. 
The wound was packed, and a drainage tube introduced. For from eight to ten 
hours after operation the patient did poorly; forcible depression and holding for- 
ward of the tongue was necessary to obtain breathing. Pus drained from the 
wound for ten days. Saliva continued to drain and when the fistula closed, a 
ranula developed. Later, the duct was opened and the wound was closed without 
a resulting salivary fistula or ranula. 

DISCUSSION 

Dr. Puittip Stout (by invitation): A patient whom I saw twenty years 
ago had marked mental symptoms. The patient left the hospital in midwinter 
clad in a sheet, and later disappeared from home. Spontaneous rupture and 
recovery followed. 

Dr. Woop: In stating the reasons for an external incision in the case discussed, 
I neglected to mention that the extreme swelling on the side made it seem best to 
ascertain whether the process had passed the attachment of the superior constrictor 
muscle and was extending down the neck. 

Dr. Ropert HuntTER: It is difficult to locate the abscess in the mouth The 
choice of an external or internal opening depends on the location of the swelling 
and existence of laryngeal edema. External incision relieves tension and decom- 
presses the abscess. Cellulitis is often a big factor. Little pus is found. An internal 
incision is best when pus is not found. The incisions which I have made were in 
the median line. 

Dr. GeorGe M. Coates: Of eight cases which I have seen, several occurred 
from dental caries and one followed mastoiditis. I have searched for the abscess 
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four or five times without finding more than a few drops of foul-smelling pus in 
any one location. Carious teeth are the most common cause but some cases 
undoubtedly have a tonsillar origin; one patient recovered after drainage of a 
peritonsillar abscess. All the patients whom I mentioned recovered. 


Dr. FETTEROLF: Digital examination between the gum and the tongue demon- 
strates the difference on the two sides. When hardness is felt in the floor of the 
mouth, localization is assured. 

Dr. SAMUEL SKILLERN: Is there any objection to through and through 
drainage? I saw one case clear up in twenty-four hours following drainage of 
this kind. 

Dr. FETTEROLF: If incision is made from the outside and gets drainage, there 
is no need for internal incision. Pus obtained from internal incision makes external 
incision superfluous. 


Two CAsEs OF FOREIGN Bopy IN THE NOSE AND Mastorp. By Dr. Epwin 
P. LONGAKER. 


In the first case, a boy, aged 11 years, had placed a glass button in the ear 
five years before admission. Repeated efforts at removal failed and x-rays did 
not show the foreign body. The ear discharged for two years. A swelling behind 
the ear had been incised several times and pus had been obtained. There was 
fluctuation of the posterior canal, and the membrana tympani had a perforation. 

The usual mastoid incision opened a large superficial collection of pus extend- 
ing above and in front of the auricle, connecting with a fluctuant mass in the 
posterior canal. A tract parallel to and behind the external canal was exposed 
and a ball of cotton the size of a pea was removed. At the bottom of the tract 
and at the level of the tympanic membrane was a piece of glass the size of a 
split pea. Facial twitching followed attempts at its removal. The wound healed 
in two weeks, and after six weeks the canal remained dry. Impairment of hearing 
continued. 

In the second case, a boy, aged 5 years, was admitted with bleeding from the 
right nostril. The patient had placed a Fourth of July “snake” in the nostril 
five days earlier. Previous attempts at removal had failed. An abscess of the 
hard palate formed and was incised. There was tenderness over the right maxillary 
sinus. 

The foreign body was tightly wedged between the right inferior turbinate and 
the septum. Necrotic bone on the floor of the nose was curetted. Soft and friable 
portions of the inferior and middle turbinates were removed, and the maxillary 
sinus was irrigated free from purulent material. Recovery followed. 

Anesthesia is imperative for success in the removal of foreign bodies, since the 
most frequent cause of failure is the struggling of the frightened child. The glass 
button in the ear was probably broken in the early attempts to locate it and was 
pushed through the tympanic membrane to lie in the region of the facial nerve. 
Prompt roentgenography and anesthesia would have prevented the acute sinusitis 
and necrosis in the second case. 

DISCUSSION 

Dr. Ropert RippatH: Anesthesia is advisable in removing foreign bodies 
from almost inaccessible locations. The ulceration following the insertion of 
compounds containing phosphorus and potash must be considered. 

Dr. FETTEROLF: A point in technic worth mentioning was the method of 


removing a cherry stone from a child’s ear. A hole was burned into the stone 
with a cautery and a screw instrument introduced in the hole. Removal was 
then readily accomplished. 

Dr. THomMas CuRRIE (by invitation): In the many cases of foreign bodies 
which I have seen, some of the patients being mutilated before coming under 
observation, removal was always effected with a syringe and hot water. 





Directory of Otolaryngologic and 
Ophthalmologic Societies * 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SECTION ON 
LARYNGOLOGY, OTOLOGY AND RHINOLOGY 
Chairman: Dr. William V. Mullin, Cleveland Clinic, Cleveland. 
Secretary: Dr. Gabriel Tucker, Bronchoscopic Clinic, University Hospital, Phila- 
delphia. 
Place: Portland, Ore: Time: July 10-12, 1929. 


AMERICAN BRONCHOSCOPIC SOCIETY 
President: Dr. C. J. Imperatori, 17 E. 38th St., New York. 
Secretary-Treasurer: Dr. Louis H. Clerf, 128 S. 10th St., Philadelphia. 
Place: San Francisco. Time: July 6, 1929. 


AMERICAN LARYNGOLOGICAL ASSOCIATION 
President: Dr. Charles W. Richardson, 1337 Connecticut Ave. N. W., Washing- 


ton, D. C. 
Secretary: Dr. George M. Coates, 1721 Pine St., Philadelphia. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND 
OTOLOGICAL SOCIETY 
President: Dr. Hill Hastings, 1136 W. 6th St., Los Angeles. 
Secretary: Dr. R. L. Loughran, 33 E. 63d St., New York. 
Place: San Francisco. Time: July 4-6, 1929. 


AMERICAN OTOLOGICAL SOCIETY 
President: Dr. J. Gordon Wilson, 104 S. Michigan Ave., Chicago. 
Secretary: Dr. Thomas J. Harris, 104 E. 40th St., New York. 


AMERICAN ACADEMY OF OPHTHALMOLOGY 
AND OTO-LARYNGOLOGY 
President: Dr. Harris P. Mosher, 828 Beacon St., Boston. 
President-Elect: Dr. William H. Wilder, 122 S. Michigan Ave., Chicago. 
Executive Secretary: Dr. William P. Wherry, Medical Arts Bldg., Omaha. 
Place: Atlantic City, N. J. Time: Oct. 21-25, 1929. 
LOCAL 
Los ANGELES CouNTY MEDICAL SOcIETY, SECTION OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Harold S. Muckleston, 6422 Hollywood Blvd., Los Angeles. 
Secretary-Treasurer: Dr. J. Frank Friesen, 1208 Roosevelt Bidg., Los Angeles. 
THE CoLoRADO OTO-LARYNGOLOGICAL SOCIETY 


President: Major Royal Reynolds, Fitzsimons General Hospital, Aurora. 

Secretary: Dr. Rex L. Murphy, Metropolitan Bldg., Denver. 

Place: Assembly Room of Metropolitan Bldg. Time: First Saturday of each 
month from October to May. 


* Secretaries of societies are requested to furnish the information necessary 
to make this list complete and to keep it up to date. 
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MEDICAL SOCIETY OF THE DiIsTRICT OF COLUMBIA, SECTION ON 
OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


Chairman: Dr. Walter A. Wells, 1606 20th St. N. W., Washington. 


Secretary: Dr. J. N. Greear, Jr., 1740 M St. N. W., Washington. 
Place: 1718 M St. N. W. Time: 8 p. m., third Friday of each month. 


ATLANTA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. H. F. McDuffie, 45 Edgewood Ave., Atlanta, Ga. 

Secretary: Dr. Leon E. Brawner, 157 Forrest Ave. N. E., Atlanta, Ga. 

Place: Academy of Medicine, 38 Prescott St. N. E. Time: 8 p. m., last Thursday 
of each month. 


CuHIcAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 


President: Dr. Edwin McGinnis, 104 S. Michigan Ave., Chicago. 

Secretary-Treasurer: Dr. Austin A. Hayden, 25 E. Washington St., Chicago. 

Place: Grill Room, Stevens Restaurant, 16 N. Wabash Ave. Time: 6 p. m., 
first Monday of each month from October to May. 


INDIANAPOLIS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. Lafayette Page, Hume-Mansur Bldg., Indianapolis. 

Secretary: Dr. Kenneth L. Craft, Hume-Mansur Bldg., Indianapolis. 

Place: University Club. Time: 6:30 p. m., second Thursday of each month from 
October to May. 


New ORLEANS OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 
President: Dr. M. Earle Brown, Maison Blanche Bldg., New Orleans. 
Secretary-Treasurer: Dr. W. A. Wagner, Pere Marquette Bldg., New Orleans. 
Place: Eye, Ear, Nose and Throat Hospital, New Orleans. Time: 8 p. m., third 


Thursday of each month from September to June. 


3ALTIMORE City MEpICcAL Society, SECTION ON 
OTOLOGY AND LARYNGOLOGY 
Chairman: Dr. Waitman F. Zinn, Medical Arts Bldg., Baltimore. 
Secretary: Dr. Moses L. Breitstein, 1212 Eutaw PI., Baltimore. 
Place: 1211 Cathedral St. Time: 8:30 p. m., last Friday of each month. 


NEw ENGLAND OTOLOGICAL AND LARYNGOLOGICAL SOCIETY 


President: Dr. Harris P. Mosher, 828 Beacon St., Boston. 
Secretary-Treasurer: Dr. Charles T. Porter, 520 Commonwealth Ave., Boston. 


DetrROIT OTo-LARYNGOLOGICAL SOCIETY 


President: Dr. William Fowler, 1048 Maccabees Bldg., Detroit. 

Secretary-Treasurer: Dr. Don A. Cohoe, 13535 Woodward Ave., Detroit. 

Place: Maccabees Bldg. Time: Third Wednesday evening of each month from 
October to May. 


Kansas City SoOciETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. L. R. Forgrave, Logan Bldg., St. Joseph, Mo. 

Secretary: Dr. A. E. Eubank, Argyle Bldg., Kansas City, Mo. 

Time: Third Thursday of each month from September to May. The November, 
January and March meetings are devoted to clinical work. 


St. Louis Ear, NosE ANd Turoat CLus 
Acting President—Senior member of Executive Committee: Dr. E. T. Senseney, 
Lister Bldg., St. Louis. 
Secretary: Dr. V. V. Wood, Humboldt Bldg., St. Louis. 
Place: University Club Bldg. Time: Third Wednesday in February, April, 
October and December. 
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OMAHA AND Councit BLuFFS OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 


President: Dr. Charles M. Swab, Aquila Court Bldg., Omaha. 
Secretary-Treasurer: Dr. J. C. Davis, 1615 Howard St., Omaha. 


ACADEMY OF MEDICINE OF NORTHERN NEw JERSEY, SECTION ON 
Eye, Ear, NosE AND THROAT 
Chairman: Dr. Lee W. Hughes, 1019 Broad St., Newark. 
Secretary: Dr. Earle LeRoy Wood, 31 Lincoln Park, Newark. 
Place: 91 Lincoln Park South. Time: 8:45 p. m., second Monday of each month. 


New YorRK ACADEMY OF MEDICINE, SECTION OF LARYNGOLOGY 
AND RHINOLOGY 
Chairman: Dr. David H. Jones, 114 E. 54th St., New York. 
Secretary: Dr. Edward Frankel, Jr., 152 W. 58th St., New York. 
Place: 103d St. and 5th Ave. Time: 8:30 p. m., fourth Wednesday of each 


month from October to May. 


New YorRK ACADEMY OF MEDICINE, SECTION OF OTOLOGY 
Chairman: Dr. Clarence H. Smith, 2 E. 54th St., New York. 
Secretary: Dr. James Garfield Dwyer, 57 W. 57th St., New York. 
Place: 103d St. and 5th Ave. Time: Second Friday of each month from October 
to May. 


EASTERN NEw YorkK Eye, Ear, NOSE AND THROAT ASSOCIATION 


President: Dr. M. S. Lord, 148 Barrett St., Schenectady. 
Secretary-Treasurer: Dr. Arthur F. Holding, 142 Washington Ave., Albany. 


ROCHESTER Eve, Ear, NOSE AND THROAT SOCIETY 
Chairman: Dr. Frank Barber, 75 S. Fitzhugh St., Rochester, N. Y. 
Secretary-Treasurer: Dr. Cecil B. Hert, 29 N. Goodman St., Rochester, N. Y. 
Place: Rochester Medical Association, 13 Prince St. Time: 8 p. m., third 
Monday of each month from October to May. 


CINCINNATI OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. C. C. Jones, Doctors Bldg., Cincinnati. 
President-Elect: Dr. Harris H. Vail, 24 E. 8th St., Cincinnati. 
Secretary-Treasurer: Dr. M. F. McCarthy, 2600 Union Central Bldg., Cincinnati. 
Place: University Club. Time: 6:45 p. m., second Tuesday of each month from 
October to May. 


CLEVELAND ACADEMY OF MEDICINE, SECTION OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 


Chairman: Dr. Myron Metzenbaum, Rose Bldg., Cleveland. 
Secretary: Dr. A. D. Ruedemans, Euclid and E. 93d St., Cleveland. 
Place: Winton Hotel. Time: Fourth Friday of each month. 


PaciFric Coast OTo-OPHTHALMOLOGICAL SOCIETY 


President: Dr. Robert R. Hampton, Boston Bldg., Salt Lake City. 
Secretary-Treasurer: Dr. Walter F. Hoffman, 817 Summit Ave., Seattle. 
Place: Salt Lake City. Time: July 1-3, 1929. 


PHILADELPHIA LARYNGOLOGICAL SOCIETY 


President: Dr. Henry A. Laessle, 13th and Spruce Sts., Philadelphia. 

Secretary: Dr. Herman B. Cohen, 13th and Spruce Sts., Philadelphia. 

Place: College of Physicians. Time: 8:30 p. m., first Tuesday of each month 
from October to June. 
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COLLEGE OF PHYSICIANS OF PHILADELPHIA, SECTION ON 
OTOLOGY AND LARYNGOLOGY 


Chairman: Dr. George M. Coates, 1721 Pine St., Philadelphia. 

Clerk: Dr. Frederick M. Strouse, 13th and Spruce Sts., Philadelphia. 

Place: College of Physicians. Time: 8:30 p. m., third Wednesday of each 
month from October to June. 


SOUTHERN MEDICAL ASSOCIATION, SECTION ON Eye, Ear, 
NOSE AND THROAT 
Chairman: Dr. William Thornwall Davis, 927 Farragut Sq., Washington, D. C. 
Secretary: Dr. Fletcher D. Woodward, Box 162, University, Va. 
Place: Miami, Fla. Time: Nov. 20-22, 1929. 


THe MeEmpuis SOcIETY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


Chairman: Each member, in alphabetical order. 

Secretary: Dr. R. O. Rychener, Exchange Bldg., Memphis, Tenn. 

Place: Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital. Time: 
8 p. m., second Tuesday of each month. 


NASHVILLE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


Chairman: Dr. Herschel Ezell, Doctor’s Bldg., Nashville. 
Secretary-Treasurer: Dr. W. W. Wilkerson, Jr., Bennie-Dillon Bldg., Nashville. 
Place: St. Thomas Hospital. Time: 8 p. m., third Monday of each month. 


DALLAS ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. John G. McLaurin, Medical Arts Bldg., Dallas, Texas. 

Executive Secretary: Dr. W. Mood Knowles, Medical Arts Bldg., Dallas, Texas. 

Recording Secretary: Dr. L. M. Sellers, Medical Arts Bldg., Dallas, Texas. 

Place: Dallas Athletic Club. Time: 6 p. m., first Tuesday of each month from 
October to June. The November, January and March meetings are devoted to 
clinical work. 


Fort WortTH Eye, Ear, Nose AND THROAT SOCIETY 
President: Dr. C. P. Schenck, Medical Arts Bldg., Fort Worth, Texas. 
Secretary-Treasurer: Dr. R. H. Needham, Fort Worth National Bank Bidg., 

Fort Worth, Texas. 
Place: University Club. Time: 6:30 p. m., first Friday of each month except 
July and August. 


Houston ACADEMY OF MEDICINE, Eye, Ear, 
NoOsE AND THROAT SECTION 
President: Dr. John H. Foster, 1300 Walker Ave., Houston, Texas. 
Secretary: Dr. Edward W. Griffey, Houston Clinic, Houston, Texas. 
Place: Medical Arts Bldg., Harris County Medical Society Rooms. Time: 
8 p. m., first Thursday of each month from September to June. 


San ANTONIO OPHTHALMOLO-OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. F. H. Roseborough, 302 Moore Bldg., San Antonio, Texas. 
Secretary-Treasurer: Dr. William D. Gill, 323 Medical Arts Bldg., San Antonio, 

Texas. 
Place: Bexar County Medical Library, San Antonio. Time: 8 p. m., first Tuesday 
of each month from October to May. 


VIRGINIA SOCIETY OF OTOLARYNGOLOGY AND OPHTHALMOLOGY 


President: Dr. H. B. Stone, Roanoke, Va. 
Secretary-Treasurer: Dr. Fletcher D. Woodward, Box 162, University, Va. 
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Pucet SOUND ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. Will Otto Bell, Medical-Dental Bldg., Seattle. 
Secretary-Treasurer: Dr. Francis A. Brugman, Medical-Dental Bldg., Seattle. 
Time: 8 p. m., third Tuesday of each month, except July and August. 


SPOKANE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. O. M. Rott, Paulsen Bldg., Spokane, Wash. 
Secretary: Dr. C. A. Veasey, Jr., Spokane, Wash. 


THE MILWAUKEE OTO-OPHTHALMIC SOCIETY 
President: Dr. L. P. Allen, 14514 Main St., Oshkosh, Wis. 
Secretary-Treasurer: Dr. Edward R. Ryan, 425 E. Water St., Milwaukee. 


Place: University Club. Time: 6:30 p. m., third Tuesday of each month. 
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